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IRST I would like to express my pleasure at being here with this distin- 
guished group. I am honored to have been selected to deliver a leeture in 
memory of Dr. Lamson. 

In discussing a presentation of Dr. Robert Ward Lamson in this city six 
years ago on the pulmonary pathology of asthma your present treasurer, Dr. 
Horace Baldwin, stated, and I quote, ‘‘I wonder, when we come down to the 
ultimate solution of this, if we will not be faced with the fact that it is the 
pattern of respiratory response that counts rather than the etiological factor 
per se.’’ 

During the past few years there has been a rapidly growing concept in 
medicine that pathophysiologic processes and what we customarily classify 
as syndromes or diseases are not necessarily attributable to one etiologic 
agent. It is becoming increasingly clear that the same biologie pattern may 
be called forth in response to a variety of noxious experiences. Much of the 
development of our understanding of the concept of the nonspecific tissue re- 
sponse has rested upon experimental work in allergy. Recently the studies of 
Hans Selye and others have established pretty clearly that disease processes 
occur as biologie patterns of defense set in motion by a variety of specifie and 
nonspecific threats to the integrity of the organism. Even the Aschoff body, 
long considered pathognomonic of rheumatie fever, has been identified in nu- 
merous other infectious and degenerative situations.’ Of late there is gathering 
evidence that even symbolic noxae, that is, words or events which threaten the 
security of the individual by reason of earlier conditioning experiences, may 
initiate pathophysiologic reactions and lead to structural organic disease. 


Aided by grants from the Commonwealth Fund and the Estate of Lester N. Hofheimer. 

*From the Departments of Medicine and Psychiatry of the Cornell University Medical 
College and the New York Hospital, New York, N. Y. 

+Presented as the Robert Ward Lamson Lecture at the Fifth Annual Meetinz of the 
American Acaiemy of Allergy, Atlantic City. December 6, 1948, by Dr. Stewart Wolf. 
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Some of these psychosomatic phenomena are familiar day-to-day experi- 
ences. Until recently they have been generally looked upon as functional, re- 
versible, and without significance as regards organic or structural disease. Now, 
however, evidence is accumulating that a structural disease process such as 
peptic ulcer, for example, which may lead to serious disability and death, often 
involves chiefly a psychosomatic process set in motion by symbolic noxae. Then 
the testimony of our language that ‘‘you make me sick to my stomach’’ takes 
on added significance. 

How far can psychosomatic processes go in producing bodily disturbances 
and wherein do they affect the respiratory tree? We speak of getting things off 
our chests, holding our breath in anticipation, and having the breath seared out of 
us! How much real pathology do these homely statements reflect? I will try to 
present to you briefly some of our own evidence on this point from experimental 
studies carried on at Cornell-New York Hospital and reported in detail in a 
separate monograph.” 

As regards the nose, our initial observations were extremely simple and 
involved merely a careful study of the appearance of the mucous membranes of 
the nasal septum and turbinates through a warmed nasal speculum with special 
reference to color, swelling, secretion, and obstruction. Some 5000 such ob- 
servations were made on nearly 200 subjects repeatedly for periods of a few 
days to four years. 


EFFECTS OF NOXIOUS STIMULI 


In experimental sessions, after establishing a base line for nasal function, 
subjects were exposed to a series of graded threats beginning with those directed 
specifically at the nasorespiratory passages. 


A.—Irritant Fumes 

Inhalation for one minute of ammonium e¢arbonate provoked the expected 
reaction; namely, after inhalation, sudden hyperemia, swelling of the nasal 
structures with hypersecretion and obstruction. Associated with these nasal 
changes there occurred lacrimation and spasm of the eyelids, as well as strenu- 
ous coughing (Fig. 1). 

Comment.—This was obviously a reaction of defense on the part of the 
organism, an effort at shutting out, washing away, neutralizing, and ejecting 
the offending substance. 


3.—Pollen 
Another type of assault*against the person arises from the inhalation of 
pollens to which he may be‘sensitive. Accordingly, a subject was studied in 
an attack of hay fever. Prior to the attack, the septum and turbinates were 
of comparatively pale coldr and ‘of normal appearance. Immediately upon be- 
ginning to cut flowers in his garden, however, the subject began to weep and 
sneeze. His membranes had beconie hyperemic, wet, and swollen (Fig. 2). 
Comment.—This particular attack was an abortive one, but it was fre- 
quently observed that when the swelling of the membranes was sustained, the 
hyperemia subsided, leaving the mémbranes pale but swollen, wet, and edema- 
tous-looking. This pale, swollen state is the usttal appearance of the nose of the 
hay fever sufferer when he comes to the doctor’s office for treatment. It is clear, 
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however, that, as in the case of inhalation of irritating fumes, the hyperemia 
comes first. This thus appears to be another situation in which the defensive 
podily reaction of shutting out and washing away may be invoked. 


FECT OF A_NOXIOUS AGENT _ON_ NA NCTION 
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Fig. 1.—Hyperemia with swelling, hypersecretion, and obstruction of the nose following inhala- 


ion of a noxious chemical agent, ammonium carbonate. 
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Fig. 2.—Hyperemia, swelling hypersecretion, and obstruction in the nose during an abortive 
acute attack of hay fever. 


C.—Pain 

The next step was to inflict upon the experimental subject a nonspecific 
threat, not directed at his respiratory passages. Accordingly, an intense head- 
ache was induced by constricting the head in a tight-fitting steel crown, This 
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was a highly unpieasant experience, associated with feelings of apprehension 
on the part of the victim, and gave rise to the same reaction of defense as that 
described above for more specific threats to the nose (Fig. 3). 

D.—Word Symbols 

The final step was to learn whether or not symbolic threats which did not 
involve the application of physical trauma would induce such a pattern of 
defense with nasal changes. 

A sufferer from chronie rhinitis whose nasal structures at the time of 
observation were normal was forcibly reminded that he was caught in the toils 
of an unfavorable marriage, that his wife was using him for a meal ticket and 
giving him nothing in return. He promptly began to display the same evidences 
of nasal hyperfunctioning as noted above and there was an almost complete 
obstruction to breathing. He described himself as being on the verge of tears 
although weeping did not occur. After the discussion was ended, the subject 
was reassured and diverted and after another hour the nasal functions re- 
turned toward normal (Fig. 4). 


CHANGES IN NASAL FUNCTION DURING INDUCED HEAD PAIN 
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Fig. 5.--Hyperemia, hypersecretion, and obstruction in the nose during induced headache—nasal 
reaction to pain. 


Comment.—The association of nasal hyperfunction to weeping was fre- 
quently observed. The fact that the tears pass into the nose through the naso- 
lacrimal duct may be of some significance with regard to the nasal changes which 
accompany weeping, but it seems unlikely that the chemical composition of tears 
is sufficiently irritating to produce hyperemia and swelling, and indeed the 
changes in the nose often occurred without actual lacrimation. Lacrimation, 
like nasal hypersecretion, serves to wash away particles and to dilute noxious 
agents. The origin of these phenomena may be related in some way to weeping 
in infaney and occur as part of a conditioned response. The individual may 
learn to adapt a physiologic pattern appropriate against noxae in the air about 
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him to protect himself from other threats and to gain sympathy and support. 
As in dealing with noxious gases and dust, the infant may find the behavior 
pattern built around weeping an effective method of gaining succor from a 
hostile environment. As the individual grows older, he may perpetuate the 
weeping pattern as a way of life, despite the fact that it becomes progressively 
less effective and inappropriate as protection against symbolic threats and 
assaults. Perhaps this concept will answer Tennyson’s query, ‘‘Tears, idle 
tears, we know not what they mean.’’ The complete weeping pattern, involving 
both the eye and the nose, often persists in females into adult life. In adult 
males, however, from the impact of cultural conditioning, the pattern becomes 
fragmented. While frank weeping is seldom manifest, hyperfunction in the 
nose may be readily evoked. 
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Fig. 4.—Experimentally induced hyperemia, sweliing, hypersecretion, and obstruction in the 
nose during an interview in which the subject experienced anger and resentment. 


STRUCTURAL TISSUE CHANGES AND CELLULAR REACTIONS 


Biopsy of Turbinates 

In an attempt to explore the characteristics of the tissue change and its 
mechanisms, a biopsy was made from the inferior turbinate of a sufferer from 
chronic rhinitis, first on one side during a control period of rest and relaxation, 
when the membranes were in an average state of activity, and again, from the 
opposite turbinate, at the height of a frustrating interview when the patient 
was on the verge of tears. Both biopsies were made with the same technique 
and the same topical cocaine anesthesia. The first section showed an essentially 
normal mucosal structure with moderate round-cell infiltration. The second re- 
vealed the mucous glands to be filled with secretion and the vascular and lym- 
phatie channels to be prominent and dilated. The lighter stroma was indicative 
of edema (Fig. 5). 
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Fig. 5.—A, Biopsy of nasal mucosa during control period. 
B, Biopsy of nasal mucosa during interview at height of nasal hyperfunction associated 
with emotional stress. Note engorgement of glandular structures and edema of the stroma. 


Cell Counts of the Nasal Secretions 

Nasal secretions of the subjects were collected and stained by an appro- 
priately standardized technique before, during, and after the discussion of sig- 
nificant conflicts. At the same time white blood cell counts were made on the 
peripheral blood, It was found that nasal hyperfunction in association with 
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stress was accompanied by a marked eosinophilia locally and in the peripheral 
blood as well. The reaction is illustrated in Fig. 6. In this subject, as well as 
others, not only was an eosinophilic reaction observed in company with stress 
but a purulent response with the outpouring by the nasal membranes of poly- 
morphonuclear leucocytes. 
Tissue Fragility and Pain Threshold 

Other evidences of ‘‘organic’’ tissue changes in response to symbolic threats 
to the integrity or welfare of the organism were found to be increased fragility 
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Fig, 6.—Cellular reaction locally and in peripheral blood; nasal hyperfunction during anger 
and humiliation. 


of the membrane and lowered pain threshold accompanying sustained nasal 
hyperfunction. Ordinarily, when the membranes were in their average state, 
minor traumata with the nasal speculum were neither significantly painful nor 
productive of bleeding. Under circumstances of sustained hyperemia, however, 
the merest contact of speculum with turbinate was intensely painful and usually 
resulted in erosion and bleeding. 


THE RELATIVE IMPORTANCE OF POLLEN AND LIFE SITUATION IN INDUCING NASAL 
HYPERFUNCTION AND EOSINOPHILIA 
Since perhaps the most pathognomonic change attributed to allergy, eosin- 
ophilia, was observed in these patients it became especially interesting to com- 
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pare adverse life situations with pollens as to their effects on the cosinophilic 
reaction. Accordingly, several groups of subjects including those with strictly 
seasonal ragweed hay fever, those with nonseasonal vasomotor rhinitis but with- 
out ragweed skin sensitivity, and normal subjects without rhinitis and without 
skin sensitivity were selected and studied by the above methods. In addition, 
they were exposed to between 100 and 300 grains of mixed ragweed pollen cir- 
culating in the air of a special pollen room without their being aware of it. 
These experiments were carried out both in and out of ragweed hay fever season. 

Fig. 7 illustrates an experiment on a 21-year-old girl who had had strictly 
seasonal ragweed hay fever. She was given an induced headache with the steel 
headband, an experience to which she submitted but vigorously resented. She 


- 


a 
) 


8 


COLOR 
Ee ee 


ENGORGEMENT 


COLOR OF MUCOSA 


DEGREE OF ENGORGEMENT 
SECRETION AND OBSTRUCTION 


04 
OBSTRUCTION 


Oo AZ—- UMMs 


a “ 
+3 8 
ot 
O8zZ5u 
es $e 
v= rs) 

a w 

9 “ 








HEADACHE 

INTENSITY 

IN DOLS 
oN &b @ @ 











CONTROL 10 20 
HEAD BAND 


Fig. 7.—Production of eosinophilia in the nasal secretions with assosiated nasal hyperfunction by 
noxious stimulation of the head. 


couldn’t have been allergically sensitized to this experience since she had never 
had it before but nevertheless eosinophiles appeared in her nasal secretions in 
significant numbers. 

As already noted (Fig. 6), the same type of reaction oceurred in a dis- 
cussion of significant personal conflicts during ragweed season but at a time 
when her nasal membranes were fairly normal and eosinophiles both in the nose 
and blood were at a low level. 

Comment.—Generally speaking, when nasal function was average, neither 
‘‘sensitive’’ nor ‘‘normal’’ subjects reacted to mixed ragweed pollen with sut- 
ficient evidence of nasal hyperfunction to produce symptoms. However, when 
there was pre-existing nasal hyperfunction from whatever cause, both groups 
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reacted to the pollen with marked hyperfunetion, weeping, and sneezing. Thus, 
during difficult life situations productive of conflict, typical hay fever attacks 
followed pollen inhalation. Conversely, it was possible during pollen inhalation 
in the absence of frank hay fever to induce an attack by a discussion of sig- 
nificant personal problems and to induce subsidence of the attack by reassurance 
while the pollen is still being inhaled. 

Fig. 8 illustrates an experiment on a 57-year-old Negro woman who also 
had ragweed sensitivity according to skin test but suffered from vasomotor 
rhinitis both in and out of seascn. She was interviewed in the pollen room. It 
will be noted that nasal hyperfunction was induced upon entering the pollen 


a 
+ 


o-—e—@ 


i \ 


LEFT 


a 
+ 


AND SECRETION 
nN 
+ 
COLOR OF MUCOSA 


O.@——e- @ 


\ A 
e x— 
=3=32 es. \\ ho Serena NG 


o—o——_ == SYMPTOMS es XK SECRE TION 


IN POLLEN hitsiconcacd INTERVIEW 
XXX 


DEGREE OF 


SWELLING 
+ 


°o 
| 


S 
+ 


SYMPTOMS 


ONSET OF — 
SYMPTOMS 


| RIGHT 


o—o—o— —O ae P) 


/] \ bas 


et oun” sy wil rai @—@--@ coLoR 


o 
+ 


DEGREE OF 
AND SECRETION 
nv 
+ 
COLOR OF MUCOSA 


+ 








SWELLING 


°o 


30 





ag, , tans nn 
om— 


TIME 1 2 HOURS 


Fig. 8.—The occurrence of nasal hyperfunction during inhalation of pollen accentuated by 
a demain of relevant personal conflicts and dissipated during reassurance with relaxation, 
although pollen inhalation continued. 


room. It was apparently enhanced during the interview but finally subsided 
completely after successful reassurance and relaxation although she remained 
in the room with the same quantity of pollen circulating. 

The next subject, shown in Fig, 9, had no ragweed sensitivity and never 
had symptoms of rhinitis except for occasional head colds. At such times, how- 
ever, it was possible by adding further insult, either locally to her membranes 
or generally to her pride, to induce eosinophilia. 

Comment.—F rom these data it would appear that the various factors pro- 
voeative of nasal hyperfunction with symptoms of hay fever thus exert an 
additive effect. 

NEURAL MECHANISMS INVOLVED 


In an attempt to clarify the mechanism of these changes we subjected 
several individuals to unilateral Novoeain block of the stellate ganglion. This 
maneuver eliminates the sympathetic impulses affecting the nasal membranes 
and allows the cholinergic fibers of the greater superficial petrosal nerve to act 
uninhibited. 
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It was found that when the sympathetic supply of the nose was then in- 
terrupted by procaine injection of the stellate ganglion, the unopposed para- 
sympathetic supply induced a state of moderate nasal hyperfunction. Such a 
partially denervated membrane was found to be even more reactive to noxious 
stimuli than usual (Fig. 10). 


DISCUSSION 


I have used up most of the time talking about rhinitis because I wanted to 
offer you our methods in some detail. Asthma was explored by similar techniques. 
The pathology of the two conditions is similar—membrane engorgement with 
edema, hypersecretion of mucus, and obstruction. The membranes of the nose 
and bronchi are continuous. Many of the patients had both diseases. In those 
with asthma it was equally possible to ‘‘turn on’’ and ‘‘turn off’’ attitudes by 
manipulating the interview situation. Detailed reports of such experiments 
are published elsewhere.” * 

The pattern of reaction involving the upper respiratory tree is, in essence, 
a defensive one of shutting out and washing away at the head end of the organ- 
ism. It is appropriate and effective in dealing with an atmosphere of dust, 
smoke, or fumes but less so with an atmosphere of hostility from human beings. 
And yet, however inappropriate, it is quite obvious that it is invoked to deal 
with such threats and hazards. In fact, the various factors seem to work in 
concert and may set up a vicious eyele. 

It seems likely that transitory nasal hyperfunction from whatever cause 
can be well tolerated by the organism, but sustained engorgement of tissues 
with obstruction not only led to pain and discomfort but also may have pre- 
disposed to the development of polypi and the establishment of infection locally 
in the nose and in the paranasal sinuses and bronchi. 


CONCLUSION 


The methods and direction of present studies have been reviewed. Certain 
inferences are already allowable, namely, that not only functional changes 
with associated troublesome symptoms, but also cellular reactions with eosino- 
philia and even structural tissue changes may be the end stage of psychosomatic 
processes set in motion by life experiences which, like allergens, have an es- 


pecially noxious significance for the host. 
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STUDIES ON THE EFFECT OF THE ADMINISTRATION OF 
PITUITARY ADRENOCORTICOTROPHIC HORMONE (ACTH) TO A 
CASE OF LOEFFLER’S SYNDROME AND A CASE OF 
TROPICAL EOSINOPHILIA*t 


P. Herpert, J. A. pe VRIES, AND B. Rosk, MONTREAL, QUEBEC 


HE significance of blood or tissue eosinophilia is not clearly understood in 

relation to allergy in man. Recent observations on the relation of the 
pituitary adrenal mechanism to these cells have, therefore, stimulated much in- 
terest in this problem. It is of further interest that this same mechanism may 
have to do with the control of antibody liberation in animals at least. Although 
both of these subjects have been reviewed elsewhere," ? a brief summary may be 
pertinent here. 

Dougherty and White? * have shown that the state of the lymphoid tissue 
and the release of gamma globulin are under the control of the adrenal cortex. 
Administration of pituitary adrenocorticotrophic hormone (ACTH) to intact 
mice and rabbits results in a reduction of the lymphoid tissue, and lymphopenia. 
According to them, the lymphocytes disintegrate, releasing gamma globulin, 
which may be shown to increase in the plasma. If the animals are previously 
sensitized, then the antibody titer of the blood increases, since antibody is 
modified gamma globulin. These events do not occur in adrenalectomized ani- 
mals following the administration of ACTH, since it acts by stimulating the 
adrenal cortex to release cortical hormone. If one administers cortical hormone 
(17 hydroxy 11 dehydro corticosterone) to either intact or adrenalectomized 
animals, these changes oceur. Thus, the actual effect is due to the release of 
cortical hormone or by its injection. It is of interest that the fraction of the 
adrenal cortex which is responsible for producing these changes regulates carbo- 
hydrate metabolism as well. Desoxycorticosterone (salt and water regulation) 
was found to be ineffective. Some doubt has, however, been expressed by Eisen 
and his co-workers! as to whether this mechanism exists in animals. 

In studying the effect of ACTH in man, Hills, Forsham, and Finch’ ob- 
served that the administration of a dose of 25 mg. to normal subjects with un- 
impaired adrenal function resulted in an increase in circulating neutrophiles 
and a decrease in lymphocytes and eosinophiles. This response was also shown 
to occur in a group of patients, including a case of allergic rhinitis and one of 
bronchial asthma. Observations made in a group of patients with Addison’s 
disease showed, as is to be expected, that these changes do not occur in the 
absence of a normal adrenal cortex. They could be induced, however, by the 
administration of Kendall’s compound F (17 hydroxy 11.dehydro corticosterone ) 


but not by desoxycorticosterone. 


*Presented at the Fifth Annual Meeting of the American Academy of Allergy, Atlantic 
City, N. J., Dec. 6-8, 1948. 

7From the McGill University Clinic and Department of Bacteriology, Royal Victoria 
Hospital, Montreal, Quebec. 
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In this communication we wish to report on the effects of pituitary adreno- 
eorticotrophiec hormone (ACTH) on two patients with marked eosinophilia. 


CASE REPORTS 


Case 1—W. S., a 44-year-old man, a wigmaker by occupation, was first admitted to 
the Royal Victoria Hospital in August, 1943, complaining of pain in the back, fatigue, and 
loss of 30 pounds, all of three years’ duration. At that time the roentgenogram of the 
chest was negative. The hemogram showed red cells 4,680,000, hemoglobin 94 per cent, white 
eells, 6,700; differential: polymorphonuclear forms 64 per cent, eosinophiles 3 per cent, 
monocytes 6 per cent and lymphocytes 27 per cent; sedimentation rate 4 mm. Coagulogram 
was normal; the Wassermann reaction negative, as was the urinalysis. He was discharged 


without a diagnosis. 

The patient was readmitted in October, 1943, with cellulitis of the right foot, for which 
sulfathiazole was administered, and he was discharged cured. He was readmitted to Surgery 
in September, 1947. At that time he complained of a loss of 20 pounds in weight, rancid 
taste in the mouth, night sweats and daytime flushes, and pain at the base of the cervical 
spine, all of six weeks’ duration. Physical examination revealed evidence of recent loss of 


weight, and pallor. There were scattered inconsistent rales in the chest. The blood pressure 
was 115/75 mm. Hg. The patient ran a low-grade fever ranging from normal to 100° F. 
Urinalysis was negative; the Kahn test negative. Chest roentgenogram on September 21 
showed areas of patchy increased density scattered through the upper portion of the left 
lower lobe and also in the middle lobe of the right lung. These changes were not present in the 
fim of 1943. Roentgenograms of the colon, stomach, and gall bladder were normal. Blood 
chemistry: nonprotein nitrogen was 23 mg. per cent, total proteins 5.34 Gm. per cent, sugar 
103 mg. per cent; bilirubin test: direct 0.15, indirect 0.9 mg. per cent. Agglutination test 
for typhoid ‘‘H,’’ paratyphoid A ‘‘H,’’ B ‘‘H’’ and B. abortus were negative. Hemogram 
showed red cells 4,840,000, hemoglobin 82 per cent, white cells 22,000; differential: poly- 
morphonuclear forms 31 per cent, stab forms 1 per cent, eosinophiles 44 per cent, lymphocytes 
21 per cent, monocytes 4 per cent; sedimentation rate 41 mm. 

He was transferred to Medicine on September 28 where the following additional tests 
were made: gastric analysis, free HCl present; sputum culture, negative for tubercle bacilli 
and other organisms on four o¢casions; gastrie washings, negative for acid-fast bacilli; stool 
examination for parasites, negative; skin test for Trichinella negative; protein skin tests, 
with the exception of a moderate reaction to dust, all were negative. A repeat hemogram on 
October 6 revealed red cells 4,660,000, hemoglobin 86 per cent, white cells 22,200; differential: 
polymorphonuclear forms 35 per cent (7770), stab forms 1 per cent (222), eosinophiles 37 
per cent (8241), lymphocytes 17 per cent (3774), monocytes 10 per cent (2220); sedimenta- 
tion rate 41 mm. Chest x-ray films taken on September 28, October 2, 5, and 10, showed 
areas of infiltration shifting from one area to another. An attempt to modify the shadows 
by the injection of 1 ¢.c. of adrenalin 1:1000 was not conclusive. A diagnosis of Loeffler’s 
syndrome was made, and on October 17, 1947, ACTH was administered as described below. 
Two chest x-ray films demonstrating the shifting areas of infiltration are shown in Fig. 1. 
(Taken Sept. 28 and Oct. 10.) 


CASE 2.—P. J., a 25-year-old male student, born in India, was admitted to the medical 
wards of the Royal Victoria Hospital in November, 1947, complaining of repeated sore 
throats. A diagnosis of tonsillitis was made, and he was discharged following tonsillectomy. 
On February 7, 1948, he was readmitted complaining of frequent headaches, cough, and 
shortness of breath lasting one month during the summer of 1947 and again in October, 1947. 
Following the term examinations in January, 1948, he again began to cough and expectorated 
thick greyish sputum. On examination he was found to have a temperature of 99.4° F., pulse 
here was a mucoid discharge from 
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rate 95, respirations 22, and blood pressure 115/80 mm. 
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both nostrils. The gums were bleeding and tender. ‘The liver was palpable, one finger- 
breath below the costal margin. Special examinations as follows were: urinalysis negative; 
Wassermann and Kahn reactions negative. Blood chemistry: bromsulfalein retention 1.8 
per cent, cephalin cholesterol flocculation test ++; thymol turbidity test 6.6 units, thymol 
flocculation negative; protein skin tests negative; agglutination tests for B. abortus negative. 
Five routine smears and cultures of the sputum were negative. No parasites were found in 
the sputum or stools. The hemogram showed red cells 5,110,000, hemoglobin 99 per cent, 
white cells 68,000; differential: polymorphonuclear forms 4 per cent, eosinophiles 84 per cent, 
lymphocytes 10 per cent, mast cells 1 per cent, mononuclear forms 1 per cent; sedimentation 
rate 18 mm. Bone marrow puncture revealed an eosinophilic marrow. Multiple chest x-ray 
films showed accentuation of the bronchovascular pattern bilaterally, and an almost miliary- 
like appearance of the lung fields. A diagnosis of tropical eosinophilia was made. As will be 
seen below, this patient was subsequently successfully treated by injections of Mapharsen at 
weekly intervals, thus confirming the diagnosis. He was given ACTH, on February 21 at 
which time the white blood count was 46,630, with 83.9 per cent eosinophiles (39,130). The 
changes in the chest roentgenograms are shown in Fig. 2. 


METHODS AND PROCEDURES 


The ACTH preparation* used in this study was a purified adrenocortico- 
trophic hormone made from hog pituitary by isoelectric precipitation in the 
cold. It is a white amorphous powder which is soluble to at least 5 mg. per c.c. 
saline. No effort was made to sterilize the preparations but it was handled 
throughout with sterile precautions. 

The ACTH administered to Patient 1 was batch 32.D, which contained 0.1 
units Pitressin/e.c. <A total of 200 mg. was injected in 50 mg. doses at 2:00, 
3:30, 5:00, and 6:30 p.m. This dose contained 140 mg. of Armour Standard 
LA-1-A by Sayers and Sayers assay.° The quantity of Pitressin contained in 
the total dose was 20 units. Blood examinations were made before the admin- 
istration of the first injection of ACTH, and at 2:00, 4:15, 9:00, and 11:45 P.M., 
and in 24 hours. Chest roentgenograms were taken at 3:00 and 6:00 P.M. 

Patient 2 was given ACTH, batch 37.KE containing negligible quantities 
of Pitressin. Two injections of 120 mg. each were given at 10:15 a.m. and at 
3:00 p.m. The 240 mg. injected were equal to a total 120 mg. of Armour Standard. 

Differential blood counts were made by smears, and 1000 cells counted 
in all cases. Direct eosinophile counts were made using Randolph’s® method of 
diluting and staining with propylene glycol, water, and phloxine solution, and 
counting directly in a Levy counting chamber. In the case of Patient 1, after 
diluting 1:10, 4 chambers were counted for the total white count and 17 chambers 
for the eosinophiles. Samples from Patient 2 were diluted 1:10 and from these 
4 samples were further diluted 1:10. From each of these secondary dilutions 
8 chambers were counted for both total and eosinophile counts. There was good 
agreement between the counts when taken either by direct smear or by direct 
eosinophile count. Blood histamine was determined by the Code* modification 
of Barsoum and Gaddum’s* method. Results are expressed in y histamine base/ 
100 ¢.c. blood or plasma. 


*We wish to thank Dr. John R. Mote of the Armour Laboratories, Chicago, for supply- 
ing this material. 
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Fig. 1—Two chest roentgenograms of Patient 1 (Loeffler’s syndrome). A was taken on 
Sep.ember 28 and B on October 10, 1947. The shifting areas of dullness are demonstrated. 





a B. 


Fig. 2.—Two chest roentgenograms taken on Patient 2 (tropical eosinophilia), one on the 
day of the administration of ACTH. <A control plate as well as four subsequent ones taken at 
3-hour intervals showed no change whatsoever in the typical miliary densities scattered 
throughout both lung fields and accentuation of the bronchovascular pattern. This is shown 
in A which is one of the plates taken on the day of the test. This patient was subsequently 
treated with Mapharsen and the typical changes in the lung fields had disappeared almost 
completely by the time that the second plate was taken on April 22 1948, as shown in B. 
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RESULTS 

The results on Patient 1 with Loeffler’s syndrome are shown in Table I. It 
will be seen that there was a leucocytosis within 2 hours, followed by a slow 
return to a count of 10,860 per e.mm. by the 10-hour interval. This increase 
was accounted for in the main by an increase in polymorphonuclear leucocytes. 
The subsequent changes in the leucocytes are also shown, and it will be noted 
that there was a return to normal by October 20, three days after the adminis- 
tration of the extract. 


EFFECT OF ACTH ON EOSINOPHILES IN A 
CASE OF LOEFFLER S SYNDROME. 
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Fig. 3.—The effect of the administration of ACTH on the total white blood cell count 
and the percentage of eosinophiles in Patient 1 (Loeffler’s syndrome) is shown in the chart. 
The figures opposite the open circles indicate the total eosinophile count, and the left-hand 
column indicates the percentage of eosinophiles. The total white count is shown by the thin 
line and black squares. (See text.) 


By tar the most striking changes occurred in the eosinophiles. At the start 
of the procedure there were 40.4 per cent, or 2,865 eosinophiles per ¢c.mm. These 
began to decrease and by 11:30 p.m. the count had decreased to 54 or 0.5 per cent. 
This represents a reduction of —-98 per cent. On the following day, at noon, 
there was only 5.9 per cent, or 680 eosinophiles per ¢.mm. It will be seen that 
at no time following the administration of the ACTH did the eosinophiles return 
to their original level, and by November 10 the values were 699, or 8.1 per cent. 
These changes are shown graphically in Fig. 3. The changes in the remaining 
leucocytes were not striking. Lymphocytes remained about the initial level of 
1,740, although there was an apparent initial decrease when expressed on a 
percentage basis. 
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Chest roentgenograms were taken at 3:00 p.m. (Fig. 4, 4) and at 6:00 P.M. 
(Fig. 4, B), that is, one and four hours after the initial dose of ACTH. It was 
impossible to state with certainty that an actual change in the appearance of 
the chest had taken place by means of these plates. The patchy areas of infil- 
tration which were present in previous plates seemed less marked in Plate A 
which was taken one hour after the first injection. Plate B was taken four 
hours after the initial injection of ACTH and it showed some increase in the 
density of the infiltration. The next roentgenogram of the chest was obtained 
three days later on October 20, and by this time there was a definite decrease in 
the density of the areas of infiltration. Subsequent chest plates on October 22 
and 24 showed complete disappearance of all abnormal signs (Fig. 4, C). 

Clinically, this patient felt markedly improved within 24 hours after re- 
ceiving the ACTH. He has been followed at regular intervals of one month, 
and there have been no exacerbations to date. 

Blood histamine determinations were done on two oceasions before the ad- 
ministration of ACTH and on the day of the test. The results are shown in 
Table II. It will be seen that no marked change occurred in the blood histamine 
content even though there were marked changes in the number of eosinophiles 
present. 

The effect of the administration of ACTH to the patient with tropical eosino- 
philia (Patient 2) on the circulating white blood cells are shown in Table ITI. 
Here again it will be observed that the primary changes consisted of a transient 
leucocytosis and a reduction in the total circulating eosinophiles. The leucocy- 
tosis was accounted for both by polymorphonuclear and eosinophile increase in 
the first three hours, neutrophiles increasing from 2,980 to 8,640 per emm. and 
eosinophiles from 39,130 to 49,400 per e.mm. The percentage of polymorphonu- 
clear cells increased steadily from an initial 6.4 to 28.4 per cent by the thirteenth 
hour (11:15 p.m.). The eosinophile percentage decreased from an initial 83.9 
to 54.6 per cent by the thirteenth hour. The total eosinophile count decreased 
by 13,430 in this period. This represents a reduction of -35 per cent. These 
findings are shown graphically in Fig. 5. Clinically, there was no change in this 
patient and his symptoms and signs persisted. On February 23 weekly injee- 
tions of Mapharsen were started, and following the fourth and fifth injections, 
his symptoms cleared completely. There was a coincident drop in the leucocy- 
tosis and eosinophilia as indicated in the history above. 

Studies on the blood histamine were made in this patient as well. At no 
time was the blood histamine content increased above normal in spite of the 
fact that there was a marked preponderance of eosinophiles (Table IT). 


DISCUSSION 
The administration of ACTH resulted in a transient leucocytosis and de- 
crease in the percentage of eosinophiles in both cases studied. However, the 
actual reduction in eosinophiles was much more striking in the case of Loeffler’s 
syndrome (—98 per cent), as compared to the ease of tropical eosinophilia (—35 
per cent), for in the former case these cells virtually disappeared from the 
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TABLE II. CHANGES IN THE HISTAMINE CONTENT OF THE BLOOD AND PLASMA IN RELATION tg 
CIRCULATING EOSINOPHILES 
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EFFECT OF ACTH ON EOSINOPHILES IN A 


CASE OF TROPICAL EOSINOPHILIA. 
PATIENT P.J. 21.2.48. 
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Fig. 5.—This chart demonstrates the changes which occur following the administration 
of ACTH to Patient 2 (tropical eosinophilia). The figures by the open circles indicate the 
total eosinophile count which is expressed as a percentage in the column to the left-hand side 
of the chart. The total white count is shown by the solid black squares and thin line and is 
read on the right-hand column. (See text.) 





peripheral blood stream, whereas in the latter very large numbers were still 
present by the twelfth to thirteenth hour after the administration of the first 
dose of ACTH. It is unlikely that the variation in the mode of administration 
was a factor since the total dosage was virtually the same in both patients. The 
decrease in lymphocytes was of the same order in both cases, and are similar 
to those reported by Hills, Forsham, and Finch’ in their studies. However, in 
none of their cases was such a high initial eosinophile count recorded with the 
exception of a patient with Addison’s disease. They observed a reduction of 
24 per cent, the eosinophile count dropping from 2,380 initially to 1,810 within 
four hours of an injection of 20 mg. of erystalline 17-hydroxyecorticosterone. As 
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pointed out in their paper, the effect of ACTH is dependent upon an intact 
adrenal gland, and of the latter, it is the release of the carbohydrate regulating 
steroids from the cortex which are responsible for producing the changes in 
the white blood cell picture. 

Loeffler’s syndrome is characterized by sudden remissions.” [It is for this 
reason that one would hesitate to attribute the subsequent chanzes in the x-ray 
picture of the chest in Patient 1 to the effect of the administered ACTH. It is 
quite possible that the return to normal was due to a spontaneous remission, 
but this point will have to be clarified by further study. It was our impression 
at the time that the patient improved clinically within 24 hours of the injection 
of the first dose of ACTH. 

That the changes observed in the white blood cells, the eosinophiles in par- 
ticular, during the period of investigation were due to the administration of 
ACTH seems well established both from the above results and those of others. 
It is not clear, however, why there should have keen such a marked change in 
the eosinophiles in the case of Loeffler’s syndrome as compared to those noted 
in the case of tropical eosinophilia. Although urinary corticoids or 17 keto- 
steroids were not determined, it is unlikely from clinical observations that the 
adrenal glands were abnormal in the patient with tropical eosinophilia. It is 
suggested, however, that the difference in the response of the eosinophile count 
to ACTH in these two patients might serve further to differentiate them as 
separate entities.’° 

There have been many previous observations on the reciprocal relation be- 
tween neutrophiles and eosinophiles.'' Leucocytosis is often accompanied by 
a reduction in the circulating eosinophiles. Current thought on this phenomenon 
leads one to believe that this mechanism may be mediated through the pituitary 
adrenal mechanism. 

In this connection it is noteworthy that many of the findings originally 
observed in laboratory animals have not been substantiated in man. Thus the 
dissolution of lymphocytes associated with an increase in gamma globulin which 
was demonstrated in rats and rabbits? has not been substantiated in man.’2. No 
increase in the antibody titer of patients receiving Staphylococcus toxoid could 
ke demonstrated when ACTH was given. 

The blood histamine studies are of interest in these two patients only in 
that they serve to corroborate our previous findings that the eosinophile in man 
is not responsible for carrying histamine." 

The common association of asthma in conjunction with Loeffler’s syndrome 
and the presence of pulmonary as well as a blood eosinophilia in asthmatic 
patients suggest that this cell must be intimately connected with the allergic 
state. Since ACTH or compound E affords a means of influencing this cell, which 
is at least one factor in the chain of events which we recognize as part of the 
allergic state, it is possible that further studies with these compounds may help 
to clarify the mechan‘sm of allergy, and its relation to the pituitary adrenal 
axis. Clinical evidence for such a relationship is vague in comparison to what 
seems to be clear-cut in animal experimentation. As one example, the effect of 
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adrenalectomy on anaphylaxis is well known. The clinical counterpart, namely, 
Addison’s disease, does not appear to bear this out in that Addisonian patients 
in various stages of adrenal insufficiency do not appear to be susceptible to mani- 
festations of hypersensitivity. 
SUMMARY 

1. Pituitary adrenocorticotrophic hormone (ACTH) was administered to a 
patient with Loeffler’s syndrome and a patient with tropical eosinophilia. The 
ACTH was given intramuscularly in divided doses. A total of 140 mg. and 
120 mg. were administered, respectively. 


2. A transient increase in total circulating leucocytes occurred in both sub- 
jects. There followed a marked decrease to virtual disappearance of circulating 
eosinophiles in the patient with Loeffler’s syndrome. In the ease of tropical 
eosinophilia, however, although a decrease in total eosinophiles occurred, the 
percentage decrease was much less and did not persist. 


3. The relation of these findings to the clinical picture of these two syn- 
dromes is discussed. 

4. The blood histamine level was within normal limits even in the presence 
of high eosinophilia and did not vary with the changes in eosinophile counts. 


We wish to thank Dr. Carleton B. Peirce, Radioiogist-in-Chief to the Royal Victoria 
Hospital, for his co-operation and advice, and Dr. J. F. Meakins for allowing us to study 
the case of Loeffler’s syndrome, 
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DISCUSSION 
DR. WALTER S. BURRAGE, Boston, Mass.—This paper is of fundamental interest to 
the allergist as it reintroduces our old friend, the eosinophile, now examined by an up-to-date 
technique and in what may be called good hormonal company. Here is a demonstration of 
the Selye adaptation syndrome in actual operation. 
ACTH measures two things: first, the ability of the adrenal cortex to respond to 
stimulation; second, the ability of the end organ—in this instance the reticulo-endothelial 


system—to respond to cortical hormone. For example, there is recent evidence that gold 
therapy for arthritis prevents the eosinophile drop following ACTH, even though the adrenal 
glands are normal, as shown by a rise in the 17-ketosteroids. Presumably this is brought 
about by damage to the reticulo-endothelial system although the exact nature of this damage 


is unknown. It may be assumed that this effect is not due simply to decrease in circulating 
eosinophiles, as they have been normal in the cases investigated. 

ACTH also provides another tool for studying the function of the reticulo-endothelial 
cell system by means of a more specific characterization of the eosinophiles. For instance, 
it is possible that part of the discrepancy in the eosinophilic response in the two cases that 
have been discussed can be based on the supposition that there may be more than one type 
of eosinophile and that, if so, these types have different origins and functions as well as a 
different degree of sensitivity to lysis by cortical hormones. As. Dr. Rose has pointed out, 
however, the significance of blood or tissue eosinophilia is not understood in relation to 
allergy in man so such considerations can only be hypothetical. Attention is also called by 
him to the fact that Loeffler’s syndrome is characterized by sudden remissions and that one 
would therefore hesitate to attribute the subsequent changes in the chest roentgenogram to the 
effect of the administered ACTH. In like manner, would it not seem equally probable that 
the extraordinary disappearance of eosinophiles in Case 1 may have been due as much to such 
a spontaneous remission as to the giving of ACTH—-since these cells never returned to their 
original level. Another possible explanation for such a total drop may be in the relatively 
large doses of ACTH used here which are approximately five times the dose employed in the 
standard test as published by Thorn et al. 

The reason for the delay in eosinophile response in the patient with tropical eosinophilia 
is not entirely clear. The above authors have emphasized that, because of the diurnal varia- 
tion in white counts, the standard test should be performed fasting and during the morning 
hours. Was the patient fasting here and, if not, might that not account for the fact that 
the eosinophiles did not fall at 4:00 P.M. after an ACTH injection at 10:15 A.M.? In like 
manner, are the counts done the following day entirely valid if not taken at comparable 
times? 

These points, however, are minor ones. A more important observation is that this 
excellent presentation of Dr. Rose and his associates opens up new possibilities for the 
study of allergic disease. It also illustrates the inseparable relationship between internal 
medicine, endocrinology, and allergy. 
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THE EFFECT OF PYRIBENZAMINE, NEOHETRAMINE, AND RUTIN 
ON REVERSED ANAPHYLAXIS IN GUINEA PIGS* ti 


Cart EK. ARBESMAN, M.D., ERwin Neter, M.D., ANp CHARLES F. BECKER, M.D., 
BuFrFrao, N. Y. 


HE development of a series of compounds classified as antihistaminie drugs 

has led to widespread investigative studies in the field of experimental ana- 
phylaxis and clinical allergy. It has been shown that these substances, when 
injected prior to the challenging dose of antigen, prevent direct active and 
passive anaphylactic shock. Recently, another drug, rutin, has been described 
as being antianaphylactie.' 

Reversed anaphylaxis, like active or passive anaphylaxis, is due, primarily, 
to the action between antigen and antibody. In addition to this, certain similari- 
ties exist between these forms of anaphylaxis as described by Van den Ende.? 
Hence, the effect of antihistaminie drugs and rutin in reversed anaphylaxis was 
studied. 

Reversed Anaphylaxis.——In the phenomenon of reversed anaphylaxis, the 
symptoms are elicited by the intravenous or intracardiac injection into a guinea 
pig of serum-from a rabbit which has been sensitized with guinea pig serum. 
The injected antibodies react with the antigen naturally present in the test ani- 
mal. 

Experiment 1.—A rabbit was injected intravenously twice weekly for 5 
weeks with 2.0 ¢.c. of normal guinea pig serum. Ten days following the last 
injection, the rabbit was bled and the serum separated off and stored in the 
refrigerator. This antiserum had a precipitin titer of 1:10,000. 

The minimal amount of this anti-guinea pig serum (rabbit) serum which, 
when injected into the heart of a guinea pig produced a fatal reaction, was 
then determined. It was found that amounts of 0.25 to 0.5 ¢.c. of this antiserum 
were fatal to 12 of 14 guinea pigs, whereas 0.05 to 0.1 ¢.¢. caused death in only 
1 of 5 animals. Almost immediately following the intracardiac injection of 
0.25 to 0.5 ee. of this antiserum, the animal showed signs of dyspnea, weakness, 
paralysis of the hind limbs, rotatory movements, nystagmus, opisthotonos, loss 
of sphincter control, convulsions, and death ensued, all within a few minutes. 
These symptoms of central nervous system involvement overshadowed the re- 
spiratory distress which is so predominant in direct anaphylactic shock. It was 
then | determined whether or not Pyribenzamine and rutin prevent this type of 


*Pyribenzamine was furnished through the courtesy of the Ciba Pharmaceutical Products, 
™e.. Summit. N. J., and Neohetramine through the courtesy of the Nepera Chemical Co., Inc., 
Yonkers, a ¥. 

+From the Department of Bacteriology and Immunology, and the Department of Path- 
ology, University of Buffalo School of Medicine, Laboratories of the Children’s Hospital ana 
Sisters of Charity Hospital of Buffalo, N. Y. 

tAided, in part, by a grant from Nepera Chemical Co., Inc. 
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reaction. Varying amounts of these two substances were given intraperitoneally 
to guinea pigs, weighing between 350 and 450 grams, 15 to 30 minutes prior to 
the intracardiac injection of 0.5 ¢.c. of this antiserum. The results of this study 
are shown in Table I. It can be seen from this data that neither Pyribenza- 
mine nor rutin, despite the huge doses (up to 50 me./kg. and 125 mg./ke. re- 
spectively) administered, prevented the phenomenon of reversed anaphylactic 
shock. 

Experiment 2.—Another rabbit was sensitized intravenously with normal 
guinea pig serum according to the schedule shown in Table II. Three courses 
of injections were given and 4 bleedings performed. The sera obtained in order 
of the bleedings are referred to as Serum 2a, 2b, 2c, and 2d. The total length 
of sensitization and the total number of injections of guinea pig serum given to 
the rabbits in Experiments 1 and 2 were almost identical. 

The precipitin titer of these 4 anti-guinea pig serum (rabbit) sera was then 
determined. Also, the relative effectiveness of inducing reversed anaphylaxis 
was studied by giving intracardiac injections of varying amounts of these anti- 
sera to normal guinea pigs. The results of this experiment are shown in Table 
III. Serum 2d obtained at the end of the 3 courses of sensitization was the 
most effective in producing reversed anaphylaxis. When 0.35 to 0.5 ¢.¢. of 
this antiserum was injected intracardiacally to 12 guinea pigs, all died in the 
same manner as those of Experiment I. Likewise, the precipitin titer of Serum 
2d was the highest (1:100,000) of all of the sera tested. As can be seen from 
Table III, the other sera (2a, 2b, and 2c) had a lower precipitin titer and did 
not regularly produced fatal shock when 0.5 ¢.¢. was injected intracardiacally 
into normal guinea pigs. Smaller amounts of Serum 2d (0.25 to 0.3 ¢.e.) caused 
reactions similar to those of these ‘‘weaker’’ sera. When shock did oceur, death 
was often delayed. The respiratory symptoms of dyspnea and cough (like those 


of acute anaphylaxis) were often much more pronounced than the central nerv- 
ous system effects described in Experiment I. 


TABLE I. EFrrect OF PYR!IBENZAMINE AND RUTIN ON REVERSED ANAPHYLAXIS IN GUINEA PIGS 











RESULTS OF INTRACARDIAC INJECTIONS OF 0.5 C.c. OF 
ANTI-GUINEA PIG SERUM (RABBIT ) SERUM 
NUMBER OF GUINEA PIGS 





INTRAPERITONEAL INJECTIONS 
OF GUINEA PIGS 15 TO 30 
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DOSE WITH MG./KG. OF: TOTAL USED FATAL SHOCK RECOVERY NO SHOCK 
1. Controls 0 ba cece if 12 
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In view of the fact that these ‘‘ weaker’’ sera and smaller amounts of Serum 
2d produced symptoms similar to those of direct active anaphylaxis, the effect 
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TABLE IJ. EXPERIMENT 2—SENSITIZATION SCHEDULE. INTRAVENOUS INJECTIONS OF 
GUINEA Pic SERUM INTO NORMAL RABBIT 








AMOUNT INJECTED “arm 
(C.C.) DAY BLE PRECIPITIN TITER 
2.0 ; 
2.0 
2.0 





First 


Jal 
"se 7 
7 Course 2 () 


9 2.0 
16 Serum £ 1:1000 


16) a. 2.0 
18 Second 2) 


rc re 
oq) | Course 2 () 
25 Serum 2b 1:1000 
3l Serum 2e 1:1000 
3 ‘ 0.2 

= Third 20 

ee a =e 

99 Course 20 


40 Serum 2d 1:100,000 











of antihistaminies (Pyribenzamine and Neohetramine) was_ reinvestigated. 
Serums 2b and 2d were used in this study. The same procedure as in Experi- 
ment I was carried out. Pyribenzamine (12.5 mg./kg.) or Neohetramine (25 
mg./kg.) was injected intraperitoneally into guinea pigs prior to the intra- 
eardiae injection of 0.5 ¢.c. of Serum 2b and of 0.35 ¢.c. of Serum 2d. The re- 
sults are shown in Table IV. 


TABLE III. RELATIVE EFFECTIVENESS OF SEVERAL ANTI-GUINEA PIG SERUM (RABBIT) SERA* 
IN THE PRODUCTION OF REVERSED ANAPHYLAXIS 








RESULTS OF INTRACARDIAC INJECTION OF ANTI-GUINEA 
PIG (RABBIT) SERA 
NUMBER OF GUINEA PIGS 

| SHOCK PRECIPITIN 








AMOUNT INJECTED TOTAL FATAL WITH NO TITER OF 

SERA USED (c.C.) USED SHOCK | RECOVERY | SHOCK SERA 
. Serum 2a 0.5 5: 0 a 0 1:1000 
2. Serum 2b 0.5 8 4 3 1 1:1000 
. Serum 2¢ 0.5 +. 4 1 0 1:1000 
. Serum 2d 0.35 to 0. 12 12 0 0 1:100,000 
25 to 0.3 4 1 2 1 1:100,000 


*These sera were obtained from the same rabbit at different times during the course of 
sensitization. (See text.) 








As ean be seen from this table, the intraecardiae injection of 0.5 ¢.c. of Serum 
2d into 18 guinea pigs produced immediate fatal shock. Six of these animals 
had received 12.5 mg./kg. of Pyribenzamine and six others 25 mg./kg. of Neo- 
hetramine prior to the shocking dose. However, of 10 guinea pigs which received 
either Pyribenzamine or Neohetramine prior to the challenging injection of 0.35 
ec. of Serum 2d, only 5 died, 3 had symptoms with recovery and 2 remained well. 
When Serum 2b (0.5 ¢.c.) was used to produce reversed anaphylaxis, only 4 of 8 
control animals had fatal shock, 3 exhibited symptoms with reeovery, and one 
was unaffected. The effect of the antihistaminics on the reaction following the 
injection of Serum 2b was not remarkable. Here, too, 4 of 8 guinea pigs had 
fatal shock. The data shown in Table IV suggest that Pyribenzamine and Neo- 
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hetramine afforded some degree of protection from reversed anaphylaxis only 
when the small amount of the potent serum (0.35 ¢.c. of Serum 2d) or the 
‘‘weaker’’ sera were used. It must be pointed out that relatively huge doses of 
antihistaminics (up to 25 mg./kg.) afforded only this minimal amount of pro- 
tection, whereas doses of 1.0 to 2.0 mg./kg. of Pyribenzamine have been shown 
to regularly protect against direct anaphylactic shoek.*: * ° 


TABLE IVY. EFFECT OF PYRIBENZAMINE AND NEOHETRAMINE ON REVERSED ANAPHYLAXIS IN 
GUINEA PIGs 








RESULTS OF INTRACARDIAC INJECTIONS OF ANTI-GUINEA PIG 
(RABBIT) SERUM 
NUMBER OF GUINEA PIGS 





INTRAPERITONEAL INJECTIONS TYPE AND 
OF GUINEA PIGS 15 TO 30 AMOUNT OF SHOCK 
MINUTES PRIOR TO SHOCKING ANTISERUM TOTAL FATAL WITH NO 
DOSE WITH MG./KG. OF: INJECTED USED SHOCK RECOVERY SHOCK 
12.5 Pyribenzamine Serum 2b 3) 2 0 
25.0 Neohetramine 0.5 @.¢. 5+16 2 0 
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0 Controls 8| 3 
12.5 Pyribenzamine Serum 2d 6) j 0) 
25.0 Neohetramine O53 ec. 6418 ; 0 

0 Controls 6| j 0 
12.5 Pyribenzamine Serum 2d 5) 3 
12.5 Neohetramine 0.35 c.e. 5116 : 0 

0 Controls 6 | j 0 
































Reversed Forssman Anaphylaxis.— 
Experiment 3.—In this type of reversed anaphylaxis, the antibody com- 


bines with the Forssman antigen naturally present in the cells of the various 
organs of the test animal. Injection of these Forssman antibodies into a guinea 
pig produces a clinical picture similar to that described in Experiment 1. The 
pathologic findings of this reaction have been reported by Jervis.® 

Forssman antibodies were prepared by the intravenous injection into a 
rabbit of 2.0 ¢.c. of a 5 per cent suspension of sheep cells (containing Forssman 
antigen) every other day for 3 weeks. Seventeen days following the last injec- 
tion, the rabbit was bled and the agglutinin titer was found to be 1:2560. 

The minimal amount of this antiserum which constantly produced a reac- 
tion when injected into the heart of a normal guinea pig was determined. Of 
8 guinea pigs, injected with 0.25 ¢.c. to 0.5 ¢.. of this antiserum, 7 had fatal 
reaction and one had symptoms with recovery. Of 6 guinea pigs given 0.075 
c.c. to 0.2 ¢.¢., all had some symptoms but recovered. 

When the shocking dose (0.25 ¢.¢. to 0.5 ¢.¢.) of this serum was injected 
into the lee vein of a guinea pig instead of into the heart, the symptoms pro- 
duced were less severe and the animals recovered. Likewise, when the same 
amount of serum, diluted in saline or normal guinea pig serum, was injected 
intracardiacally, no fatal shock developed. 

This would indicate that the route of administration, as well as the con- 
centration of these Forssman antibodies, are important factors in the produc- 
tion of this reversed Forssman anaphylaxis. 

The effect of Pyribenzamine, Neohetramine, and rutin on reversed Forssman 
anaphylactic shock in guinea pigs was studied. The same procedure as in the 
previous experiments was followed. Varying amounts of the antihistaminies and 
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rutin were given intraperitoneally 15 to 30 minutes prior to the intracardiac 
injection of 0.5 ¢.¢. of anti-sheep cell (rabbit) serum. The results are shown in 
Table V. It can be seen from this experiment that despite huge doses of anti- 
histaminics or rutin, all guinea pigs reacted in the same manner as the controls. 
No demonstrable protection was noted. Seven of 8 control guinea pigs had 
fatal shock—as did 7 of 8 having received Pyribenzamine and 7 of 8 having 
received Neohetramine. Rutin in a dosage of 25 mg./kg. was likewise ineffective. 

Active Anaphylaxts.—The effect of rutin on active anaphylaxis and its 
comparative effectiveness to Pyribenzamine and Neohetramine was studied. 

Twenty-nine guinea pigs were sensitized with an intracardiac injection of 
0.25 ce. to 0.5 ¢.¢c. of rabbit serum. Nine animals were given rutin, 4 Pyriben- 
zamine, and 3 Neohetramine intraperitoneally 15 to 30 minutes prior to the 
challenging dose. Twelve guinea pigs served as controls. The challenging 
dose, given intracardiacally to all animals, was 0.5 ¢.c. of normal rabbit serum 
(antigen). The results are shown in Table VI. 

It ean be seen from this experiment that the antihistaminies prevented active 
direct anaphylaxis as has been described by many investigators in the past. 
Rutin, however, even in doses of 100 mg./kg. afforded no protection. 


TABLE V. EFFECT OF PYRIBENZAMINE, NEOHETRAMINE, AND RUTIN ON REVERSED FORSSMAN 
ANAPHYLAXIS IN GUINEA PIGS 
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TABLE VI. EFFECT OF PYRIBENZAMINE, NEOHETRAMINE, AND RUTIN ON ACTIVE ANAPHYLAXIS 
IN GUINEA PIGS 








| RESULTS OF INTRACARDIAC INJECTION OF 0.5 C.c. OF NORMAL 
RABBIT SERUM (ANTIGEN ) 
NUMBER OF GUINEA PIGS 


INTRAPERITONEAL INJECTIONS | 
OF GUINEA PIGS 15 TO 30) |__ 
MINUTES PRIOR TO SHOCKING | SHOCK WITH 
DOSE WITH MG./KG. OF: FATAL SHOCK RECOVERY NO SHOCK 
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Pathology.—A postmortem examination wes done on all animals. The gross pathological 
and histological findings of one representative example of each group is as follows: A control 
guinea pig killed by the intracardiac injection of sodium pentothal, as well as guinea pigs 
which had died in reverse anaphylaxis,! active anaphylaxis, and in reversed Forssman 





30 THE JOURNAL OF ALLERGY 


anaphylaxis. The dissection was carried out within a maximum interval of 4 hours fol. 
lowing death. The tissues were fixed by 10 per cent formaldehyde solution which was 
found to be the most suitable fixative. 

The most impressive findings, both grossly and microscopically, were seen in the lungs, 
It should be emphasized that pathologic studies cf the central nervous system have not been 
parried out. 


Fig. 1.—Histologic sections of lungs from a normal guinea pig (A); a guinea pig killed 
by active anaphylactic shock (B); and from an animal dead from reversed Forssman anaphy- 
laxis (C). (See text for description.) 


The lungs of the control animal exhibited, grossly, slight emphysema of the lower 
anterior tip of the right lower lobe and the anterior mediastinal aspects of both upper 
lobes. Microscopically, these lungs showed considerable hyperemia of alveolar capillaries and 
especially of pulmonary veins, with scattered recent hemorrhages into different alveoli. In 
some areas there was, in addition, slight alveolar edema. The alveoli themselves showed no 
evidences of emphysema, but here and there showed slight irregular atelectasis. The pul- 
monary arteries and arterioles, and small bronchi and bronchioles appeared to be entirely 
normal (Fig. 1). 


The lungs of the animals killed in both active and reversed anaphylaxis* exhibited im- 


pressive gross changes. When the sternal plates of these animals were removed, both pleural 
savities were found to be filled completely with markedly emphysematous lungs which bal- 
looned into the anterior mediastinal soft tissues to such an extent that the heart was prac- 
tically obscured. The degree of emphysema was equally marked in both instances: the 


color of the lung seen in active anaphylaxis was rather pale white, while the color in reverse 
anaphylaxis showed a very slightly pink hue (Fig. 2). 

Histologically, too, the lung findings in both these animals may be considered as identical. 
The alveoli exhibited marked emphysema with considerable hyperemia of alveolar capillaries. 
Hemorrhage into the alveoli was not conspicuous and consisted only of a few erythrocytes 


*Animals injected with 0.35 ¢.c. of potent anti-guinea pig (rabbit) serum as described in 
Experiment 2. 
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within oceasional air saes (Fig. 1). In both instances, however, small arteries and arterioles 
were considerably contorted, their lumina appearing completely occluded. These changes 
in blood vessels were seen quite universally in the various sections examined and, in contrast, 
were seen only in rare instances in the slides of the lungs of the contrui ammal. Inasmuch 
as the technique of fixation, embedding, and sectioning were identical, these blood vessel 
changes may be considered to be the result of severe muscular spasm rather than due to arte- 
facts. Furthermore, surrounding these distorted vessels, there was distinct edema within the 
pulmonary septa. Similar changes were observed in many small bronchi and bronchioles which, 
likewise, appeared contorted and constricted with the mucous membranes thrown up into the 
folds with narrowing of their lumina. 

The lungs of animals killed in Forssman anaphylaxis and in rapid reverse anaphylaxis 
(using 0.5 ¢.c. of anti-guinea pig (rabbit) serum as the challenging dose) was practically 


identical. They differed impressively from the other 3 groups. These lungs showed exten- 
sive subpleural petechial hemorrhages particularly posteriorly in both lower lobes (Fig. 2). 


Slight emphysema was noted only in the anterior tips of both lower lobes. 








NORMAL 





ACTIVE REVERSED 


Fig. 2.—The lungs and heart of normal, active anaphylaxis, and reversed anaphylaxis in 
guinea pigs. (See text for description.) 


Histologic sections of these lungs revealed an intense hyperemia of alveolar capillaries, 
greater in degree than that seen in either the control or the other 2 shocked animals. In dif- 
ferent areas, clusters of alveoli both beneath the pleura and more centrally located were filled 
with recently extravasated blood, and the lung parenchyma, as a whole, revealed slight irregu- 
lar edema. These sections showed no emphysema (Fig. 1). 

Here, too, small arteries and arterioles revealed contortion with impressive constriction 
and slitlike or occluded lumina. Surrounding these vessels, the septa showed marked edema. 
The small bronchioles also were constricted and contorted. The mucous membranes were 
thrown up into folds in many instances but with a more miid degree of narrowing of the 
lumina than that seen in active anaphylaxis. 

The pulmonary veins were not affected in all 4 animals. 

The hearts of all 4 animals revealed essentially similar changes. Microscopically there 
was congestion of small veins and capillaries and here and there scattered interstitial hemor- 
rhages. In none of the hearts were there conspicuous changes in small blood vessels. 

The liver of the control animal showed, histologically, very distinct passive congestion 
of central veins with moderate congestion of the central zones of liver lobules. The changes 
seen in the animals subject to reversed and active anaphylaxis were essentially similar to each 
other and consisted of a more impressive passive congestion than that seen in the control 
animal, and involving the central veins and sinusoids in the central and mideentral zones. 
Small arteries in all of these livers showed no outspoken changes. 

The liver of the animal killed in Forssman anaphylaxis exhibited similar changes, but 
somewhat less intense than those described in reverse and active anaphylaxis. 
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Kidneys from all of the animals exhibited only considerable passive congestion histo- 
logically. There were no changes in the renal parenchyma or blood vessels. 

Histologically, sections through the adrenal glands of all of the animals revealed es- 
sentially similar findings consisting of moderate congestion of capillary blood vessels, rather 
more marked in the medulla. There are no conspicuous parenchymatous changes. 

Grossly, the brains of the different animals all showed a moderate degree of hyperemia 
of the vessels of the leptomeninges, perhaps somewhat more marked in the case of the re- 
versed and active anaphylaxis than in the other brains. 


DISCUSSION 





Three forms of anaphylaxis have been described, namely, active anaphylaxis, 
passive anaphylaxis, and reversed anaphylaxis. In active and passive anaphy- 
laxis, the antibodies are present in the experimental animal at the time when 
the shocking dose of antigen is injected. In contrast, reversed anaphylaxis is 
produced by the injection of antibodies which react with antigens present in 
the experimental animal. Reversed anaphylaxis can be elicited in guinea pigs 
by the administration of antibodies acting either with guinea pig protein (guinea 
pig serum) or with Forssman antigen. Although the fundamental reaction in 
all these forms of anaphylaxis is the union between antigen and antibody, they 
often differ considerably as to the clinical signs, pathological changes, and the 
response to antihistaminie drugs. 

The intracardiae injection of adequate doses of potent anti-guinea pig 
(rabbit) serum and of Forssman antibody (anti-sheep cell [rabbit] serum) 
into guinea pigs produced shock. The central nervous system seemed to be 
chiefly involved as evidenced by paralysis, nystagmus, rotatory movements, and 
convulsions. The pathologie picture of the extreme emphysema of active ana- 
phylaxis was absent in this type of reversed anaphylaxis, the lungs being only 
slightly distended but were markedly hemorrhagic. 

This different pathologie picture of the lungs between Forssman anaphylaxis 
and active anaphylaxis could conceivably be one of degree only. In reversed 
Forssman anaphylaxis, the animal dies within one to two minutes—perhaps not 
enough time has elapsed between the shocking dose and death to permit em- 
physema to develop. In active anaphylactic shock the animal often lives 3 to 
5 minutes before death ensues. Grana and Reearte® have shown that there is 
no release of histamine into the blood of guinea pigs when fatal heterophile 
anaphylaxis is produced. 


























In contrast to this, when smaller doses of the potent guinea pig antiserum 
or weaker antisera were injected, a picture similar to that of direct anaphylactic 
shock was often produced. The familiar signs of dyspnea, cough, and respira- 
tory death developed. 

The striking finding in the pathology of all types of anaphylactie shock 
studied was the effect in the smooth muscles of the pulmonary arteries and 
bronchioles with contraction and spasm. 

The type of reaction depends not only upon potency and amount of anti- 
serum injected but also upon the concentration of the serum and the route of 
administration.‘ 

If reversed anaphylaxis were due to the release of histamine or a histamine- 
like substance following the union of antigen and antibody, as is the ease in 
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direct active and passive anaphylaxis, then the antihistaminics should be equally 
effective in both types. 
F The above experiments, however, revealed that neither Pyribenzamine nor 
i Neohetramine afforded protection in the rapidly fatal type of reversed anaphy- 
laxis (central nervous system signs predominant). A certain degree of protee- 
tion with these drugs was noted when less potent sera or smaller amounts of a 
: potent serum was used to shock the animals. In this latter type of reaction, 
. the respiratory symptoms predominated. 
| It must be assumed, then, that in reversed anaphylaxis, in addition to hista- 
mine, other substances, not neutralized by the antihistaminies, are liberated, or 
that the antihistaminics are not present in the cells or in cell regions where 
histamine produces the pathological changes. 
It is interesting to note that a phenomenon closely resembling the reversed 
) anaphylaxis in guinea pigs may be produced in the chick embryo by the adminis- 
tration of Forssman antibodies. This shock is not prevented by antihistaminies.® 
The clinical, pathological, and histological findings in active and reversed 
anaphylaxis are not strictly identical. The marked hemorrhagic lungs found 
in reversed Forssman anaphylaxis suggest the use of rutin for its prevention, 
particularly since Raiman, Later, and Necheles' reported this drug to be anti- 
anaphylactic in the guinea pig. In the experiments reported above, rutin failed 
to prevent either reversed or active anaphylaxis. 
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SUMMARY 






1. The clinical signs and pathologie findings of acute anaphylaxis, reversed 
anaphylaxis, and reversed Forssman anaphylaxis in the guinea pig are described. 
2. Pyribenzamine and Neohetramine did not protect guinea pigs from 






reversed Forssman anaphylaxis or rapid reversed anaphylaxis. 

3. A small degree of protection was afforded by Pyribenzamine and Neo- 
hetramine in milder reversed anaphylaxis. 

4. Rutin did not protect guinea pigs from direct active anaphylactic shock, 







or reversed shock even in doses of 100 mg./kg. 
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THE IMMUNOCHEMISTRY OF ALLERGENS 


X. ANAPHYLACTOGENIC PROPERTIES OF ALLERGENIC FRACTIONS 
From Castor BEAN*t 


IK. J. Coutson, Pu.D., JosepuH R. Spres, Po.D., HENRY STEVENS, PH.D., anp 
JAMES H. Sump, B.S., WASHINGTON, D. C. 


LLERGIC sensitivity to castor bean was first described by Alilaire' who 
believed the allergen to be identical with the toxalbumin, ricin. Barnard? 
reported the preparation of nontoxic, allergenic extracts from castor bean with- 
out giving experimental details. According to Barnard the allergen was water 
soluble, aleohol precipitable, heat stable, and nondialyzable. Grabar and Kout- 
seff* later separated a nontoxic, allergenic fraction from castor bean which they 
ealled ‘‘ricinallergene.’’ Their preparation was water soluble, heat stable, and 
dialyzable. Further reviews of the literature on castor bean allergy are given 
by Ratner* and Jones.* 

Recent reports** from this laboratory described the isolation and _frae- 
tionation of an allergenic, protein-polysaccharidie component, CB-1A, from 
eastor bean. Fraction CB-1A represented 1.8 per cent of the defatted bean and 
was isolated by the procedure developed for isolating a similar allergenic fraction 
from cottonseed.? Fraction CB-1A was further purified by a series of procedures 
involving chromatography, electrophoresis, and solvent fractionation.” The final 
product, CB-65A, contained 19.0 per cent nitrogen and was essentially free of 
carbohydrate. The allergenic potency of CB-65A was not diminished by the 
prolonged purifications, an indication that the allergenic property was inherent 
in the protein and was not due to an entrained contaminant. 

Chemical properties and amino acid content of the castor bean allergen were 
remarkably similar to those of the previously described cottonseed allergen.’ 
Both were characterized by relatively high proportions of arginine and cystine. 
However, CB-1A contained no tryptophan, in contrast to the cottonseed allergen 
which contained 1.4 per cent of this amino acid. 

Physical properties of CB-1A indicated low molecular weight in comparison 
with other natural proteins. The proteic component of CB-1A, like that of 
CS-1A from cottonseed’? readily dialyzed through semipermeable membranes.° 

This report presents the results of a study of the anaphylactogenie properties 
of CB-1A and its subfractions. 


EXPERIMENTAL 


To determine the antigenic relationship between the isolated allergenic 
fractions and the whole protein complex of castor bean, it was necessary to induce 
anaphylactogenie sensitivity in guinea pigs to unfractionated extracts of the 
whole seed and to the purified allergenic fractions. Sensitization with CB-1A 


*From Allergen Research Division, Bureau of Agricultural and Industrial Chemistry, 
Agricultural Research Administration, U. S. Department of Agriculture. 
7For paper IX of this series see reference 18. 
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presented no difficulty because this fraction was nontoxie and highly antigenie. 
Sensitization with unfractionated extracts of castor bean presented difficulties 
owing to the toxic albumin component, ricin. 


Sensitization With CB-1A 

A series of 7 guinea pigs, weighing 300 + 10 grams each, were given single 
intra-abdominal injections of saline solutions of CB-1A in doses ranging from 
0.1 to 10 mg. of the air-dried solid. These doses contained 0.017 to 1.67 mg. of 
nitrogen. None of these animals showed any symptoms of toxicity during the 
21-day incubational period. The animals were then challenged by intravenous 
administration of CB-1A with doses ranging from 0.005 to 1.0 mg. All but the 


one animal receiving the lowest challenging dose died in anaphylactie shock. 


Intravenous injection of 1 mg. of CB-1A in normal control animals had no effect. 
These results showed that CB-1A was nontoxie and anaphylactogenie. 


Sensitization With Castor Bean Extracts 

For 300-gram guinea pigs the lethal dose of a 1:20 unfractionated aqueous 
extract of castor bean by subeutaneous injection was about 0.005 ml. or 3.3 pe. 
of protein nitrogen (PN). Single sublethal doses of the extract caused ulceration 
at the site of injection but did not induce anaphylactic sensitization. 

Alum-precipitated dilutions of castor bean extract were employed with the 
prospect that the adjuvant might delay absorption of the ricin and enhance the 
sensitizing capacity of the extract. Results recorded in Table I show that the 
minimum lethal dose was the same for both untreated and alum-treated extracts. 
Sublethal doses of the alum-treated extract induced anaphylactic sensitivity only 
in occasional instances. Zoss, Koch, and Hirose"! have similarly reported that 
alum adjuvant did not significantly delay absorption of allergenic components 
of ragweed pollen extracts. 

Anaphylactie sensitization was accomplished by injections of unfractionated 
extracts that had been heated for one hour at either 80° or 100° C. These 
extracts induced strong sensitivity to the heat-stable allergenic protein and 
only occasionally a weak sensitivity to other proteins. Heating the dry, de- 








COMPARATIVE TOXICITY IN GUINEA PIGS OF PLAIN AND ALUM-PRECIPITATED 
CASTOR BEAN EXTRACT 


TABLE I. 








; RESULTS | 


is 


DOSE* 














1:20 | ron ALUM-TREATED 
EXTRACT NITROGEN AQUEOUS EXTRACT EXTRACT 
(ML. ) ud, | 

0.0025 1.7 Necrosis Neerosis 

0.0025 £7 Necrosis Necrosis 

0.005 3.3 Necrosis Necrosis 

0.005 3a Died in 91 hrs. Died in 91 hrs. 
0.01 6.7 Died in 42 hrs. Died in 42 hrs. 
0.01 6.7 Died in 42 hrs. Died in 66 hrs. 
0.02 13.0 Died in 42 hrs. Died in 66 hrs. 
0.02 13.0 Died in 42 hrs. Died in 42 hrs. 
0.04 27.0 Died in 21 hrs. Died in 42 hrs. 
0.04 27.0 Died in 21 hrs. Died in 42 hrs. 





*The dose was diluted to 1 ml. for subcutaneous injection. The animals weighed 
approximately 300 grams. 
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fatted meal to temperatures up to 127° C. for one hour did not diminish the 
toxicity of extracts prepared from it. These observations with respect to the 
effect of heat on the toxicity of ricin confirm recorded findings.* 

Subeutaneous injections of the heat-detoxified extracts led to formation of 
ulcers 2.5 to 3.5 em. in diameter at the sites of injection. Carmichael’? reported 
similar experience with ricin detoxified by sodium ricinoleate and by other 
means.'* 14 

Anaphylactie sensitization to unheated, aqueous extract of castor bean was 
finally accomplished by a succession of immunizing injections. (uinea pigs 
were injected subcutaneously, first with sublethal doses of the extract, and later 
with doses of increasing concentration, Table II shows a typical series of im- 
munizing-sensitizing injections. Animals injected by this procedure gained 
weight continuously except on the day after each of the early injections. The 
last dose administered contained 17 to 34 times the dose that proved fatal by 
single injection. The Schultz-Dale tests on uteri from these animals on the 
twentieth day after the final injection showed anaphylactic sensitivity to CB-1A 
and to other proteins contained in the aqueous extract. 


Schultz-Dale Experiments 

The Schultz-Dale experiments were conducted by the same technique as 
deseribed in previous reports from this laboratory.'? The method of sensitization 
and the dosage used are indicated in the tables and figures recording the results. 
Dilutions used in the Dale tests were calculated on the basis of the protein- 
nitrogen unit (PNU).* 

The results tabulated in Tables III and IV and in Figs. 1 to 3 are typical 
of the results obtained in the Dale tests. 


TABLE LI. IMMUNIZATION TO CASTOR BEAN EXTRACT 
(REcOoRD OF GUINEA Pig 5304) 











SCHEDULE OF INJECTIONS PNIN DOSE* | BopY WEIGHT | 
| DAY | INTERVAL (MG. ) (GRAMS) REACTION 
1st — 0.9 205 Necrosis 
15th 14 1.8 294 Necrosis 
25th 10 BAG 382 None 
31st 6 ere 44] None 
38th 7 2 475 Necrosis 
49th 11 : 520 Necrosis 


7 
° 





—_— 


He Lo bo 


~e 
or) 





Schultz-Dale test conducted on twentieth day after final injection; body weight, 546 
grams. 
*Protein nitrogen in dose. 


Antigenic Relationship of CB-1A to Castor Bean Extract and to Heat-Detoxified 

Extracts 

The antigenic relationship of CB-1A to heated castor bean extract (UCB-H) 
is shown in the first two experiments recorded in Table III. Guinea Pig 5243 
was sensitized by a single subcutaneous injection of UCB-H containing 0.5 me. 
PN. One uterine horn from this animal responded with a maximal contraction 
when CB-1A was added to the bath. After neutralization of antibodies for this 
fraction was established, addition of UCB-H induced only a very slight contrac- 


*One PNU is equivalent to 0.00001 mg. of phosphotungstic acid-precipitable nitrogen. 
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tion of the muscle. The second horn of the same uterus responded maximally 
to first addition of UCB-H and this reaction desensitized the tissue to subsequent 
addition of CB-1A. 

The second experiment shown in Table III records the results obtained on 
the uterine muscle of Animal 5120, previously sensitized with CB-1A. The 
heated extract UCB-H and the allergenic fraction CB-1A each induced contrac- 
tion on first addition and neutralized the tissues to each other. The observations 
recorded in these two tests are typical of several similar experiments and indicate 
that CB-1A was the principal antigen remaining in the heated extract. 

The last two experiments recorded in Table III show the antigenic relation- 
ship of CB-1A to unheated, unfractionated castor bean extract (UCB). Animal 
5304 was sensitized by the series of immunizing-sensitizing injections of UCB 
shown in Table II. One horn of the uterus of this animal responded with a 
maximal contraction to a dose of 1000 PNU of CB-1A. Addition of 10,000 PNU 
of CB-1A induced no further response. However, subsequent addition of 10,000 
PNU of UCB induced a nearly maximal contraction. In the second horn of the 
same uterus the first addition of UCB induced a maximal contraction and 
desensitized to CB-1A. The kymograph record of this experiment is shown 
in Fig. 1. 


TABLE LII. ANTIGENIC RELATIONSHIP OF CB-1A TO HEATED AND UNHEATED 
CASTOR BEAN EXTRACTS 








INCUBA- 
TION PREPARA- PROTEIN UTERINE 
SENSITIZING PERIOD HORN TION NITROGEN CONTRAC- 
ANIMAI ANTIGEN (DAYS) ADDER UNITS TIONS 
5243 UCB-H* 0.5 mg. a5 CB-1A 10,000 +++ 
PN s.e.t UCB-H 10,000 Bf 
Histamine + 
UCB-H 10,000 + 
CB-1A 10,000 
= Histamine 
CB-1A 0.17 mg. ‘ CB-1A 10,000 
UCB-H 10,000 
Histamine 
UCB-H 10,000 
CB-1A 10,000 
Histamine 
UCB$ CB-1A 1,000 
(see Table IT) CB-1A 10,000 
UCB 10,000 
Histamine 
UCB 10,000 
CB-1A 10,000 
Histamine 
CB-1A 0.17 mg. CB-1A 1,000 
PN i.a. | UCB 1,000 
Histamine 
UCB 1,000 
CB-1A 1,000 
Histamine 





















































| | | 
! ' ' 





*USB-H unfractionated castor bean extract heated 1 hour at 100° C. 
TS.C, = subcutaneous injection. 

ti.a. - intra-abdominal injection. 

SUCB — unfractionated castor bean extract. 
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In the final experiment recorded in Table III, Guinea Pig 4535 was sensi- 
tized with CB-1A. In the uterine horns from this animal UCB and CB-1A 
induced reaction on first addition and each desensitized to the other. 

The last two experiments showed that the immunizing-sensitizing series of 
injections with castor bean extract induced sensitivity in guinea pigs to CB-1A 
and to other proteins of the bean and that the specificity of CB-1A was distinet 
from that of the other proteins. 


Dialyzability of the Allergenic Protein 


A previous report® has shown that the allergenic component of CB-1A 
dialyzed readily through cellophane membranes. In one experiment 41 mg. of 
a solid fraction was recovered from the dialyzate of 100 mg. of CB-1A. The 
dialyzate fraction, CB-1A-D, contained 18.9 per cent total nitrogen as compared 
with 18.4 per cent in CB-1A. CB-1A-D retained full allergenic potency.’ 
CB-1A-D was also anaphylactogenic as shown by the first two experiments 
recorded in Table IV. In the first experiment Animal] 5208 was sensitized with 
CB-1A. In the uterine muscle from this animal CB-1A and CB-1A-D eross- 
reacted and desensitized each to the other. In the second experiment Guinea 
Pig 5242 was sensitized with the dialyzate fraction, CB-1A-D. In the uterine 
muscles from this animal, fractions CB-1A and CB-1A-D likewise crossreacted 
and desensitized to each other. These experiments revealed no significant dif- 
ference in specificity or potency between the dialyzate fraction and CB-1A. 

The following experiment demonstrated the allergenic protein in the dialy- 
zate of the aqueous extract of castor bean. Fifty milliliters of a 1:20 aqueous 
extract of castor bean containing 0.63 mg. PN per ml. was enclosed in a 
cellophane tube and suspended in 50 ml. of saline saturated with toluene. After 
48 hours the dialyzate (49 ml.) contained 0.044 mg. PN. Hence, nearly 7 per 
cent of the protein in the extract dialyzed through the membrane within 48 
hours. Two guinea pigs were given single subcutaneous injections of 2.3 ml. 
of the dialyzate solution (UCB-D) containing 0.1 mg. PN. No evidence of in- 
flammation or toxicity appeared during the 33-day incubational period. On the 
other hand, doses of the original extract containing 0.002 mg. PN regularly 
induced necrosis at the site of the injection; doses above 0.003 mg. PN caused 
death. Hence, the toxalbumin was quantitatively retained by the membrane. 

Results of the Dale tests, recorded as the third experiment in Table IV and 
illustrated in Fig. 2, show that guinea pigs injected with UCB-D were sensitive 
to CB-1A and sensitive also to another antigen in the dialyzate. Crossed reac- 
tions between CB-1A and UCB-D in uterine muscle from Animal 5707 previ- 
ously sensitized with CB-1A are shown in the last experiment recorded in 
Table IV. 

The foregoing experiments show that there were at least two distinguishable 
antigens present in the dialyzate from castor bean extract. One of these dialy- 
zable antigens was immunologically identical with the allergenic fraction, CB-1A. 
Identification of CB-1A in the dialyzate from the aqueous extract proved that 
this protein is native to castor bean and is not a cleavage product resulting from 
the chemical manipulations used to isolate it. 
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Fig. 2.—Crossed reaction between CB-1A and the dialyzate from castor bean extract (UCB-D) 
in the uterus of an animal sensitized to UCB-D. 
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TABLE IV. ANTIGENIC RELATIONSHIP OF CB-1A TO THE DIALYZATE FROM CB-1A AND From 
CASTOR BEAN EXTRACT 





INCUBA- | a © e 
TION PROTEIN UTERINE 
SENSITIZING PERIOD HORN PREPARATION | NITROGEN | CONTRAC- 
ANIMAL ANTIGEN (DAYS) NO. ADDED UNITS TIONS 
5208 CB-1A 0.17 mg. 21 1 CB-1A-D* 1,000 age 
PN i.a. CB-1A 1,000 0 
Histamine rise 
CB-1A 1,000 ofits ick 
CB-1A-D 1,009 0 
Histamine _+++4 
CB-1A-D 0.17 2s CB-1A-D 1,000 +++4 
mg. PN i.a. CB-1A 1,000 () 
Histamine rape 
CB-1A Tl ere 
CB-1A-D 1,000 | 
Histamine 
UCB-Dt 0.1 mg. : CB-1A 1,000 
PN s.c. UCB-D 1,000 
UCB-D 1,000 
CB-1A 1,000 
Histamine 
CB-1A 0.1 mg. 3: UCB-D 1,000 
PN s.e. CB-1A 1,000 
Histamine 
CB-1A 1,000 
UCB-D 1,009 
Histamine 





















































*CB-1A-D was the dialyzate from CB-1A. 
fUCB-D was the dialyzate from unfractionated castor bean extract. 


Antigenic Relationship of CB-65A and CB-1A 


One of the objectives in the isolation of the carbohydrate-free fraction, 
CB-65A,’ was to determine the possible role of the polysaccharide in the im- 
munological specificity of the allergen. The immunological specificity of CB-65A 
was investigated by the Sehultz-Dale reaction and by its precipitative capacity 
with antiserum, 

Fig. 3 shows the crossed reactions of CB-1A, CB-60C,* and CB-65A in the 
uterine muscle from Animal 5160, previdusly sensitized with CB-1A, Reaction 
with and desensitization to either CB-60C or CB-65A completely desensitized the 
tissue to subsequent test with CB-1A. 

Comparative precipitin tests with fractions CB-1A and CB-65A were con- 
ducted by the antigen-dilution method with rabbit antiserum for CB-1A, which 
was described in an earlier report.'® Results recorded in Table V show that both 
CB-1A and CB-65A titrated to maximal antigen dilution of 1:51,200. Hence, 
there was no difference in the precipitative capacity of the protein-polysac- 
charidiec fraction, CB-1A, and the carbohydrate-free fraction, CB-65A. 

These experiments showed that the carbohydrate portion of the allergenic 


protein does not influence antigenic specificity. 


*CB-60C was a precursor fraction of CB-65A and contained 0.47 per cent carbo- 
hydrate.? 
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TABLE V. PRECIPITIN REACTIONS OF CB-1A AND CB-65A WITH RABBIT-vS-CB-1A SERUM 


a 





ANTIGEN-DILUTION 1: 


12,800 | 25,600 | 51,200 | 102,400 | 204,800 | SALINE 


anricen | 3,200 | 6,400 














~ CB-1A 1+ 2+ 34 1+ + 0 0 0 
CB-65A 2+ 2+ 3+ 1+ + 0 0 0 








CB-1A and CB-65A gave no precipitate with normal rabbit serum. 


Anaphylactogenic Potency of CB-1A and CB-65A 

Previous studies’ '* of corresponding allergenic fractions from cottonseed 
showed that the sensitizing capacities of those fractions were markedly influenced 
by the carbohydrate moiety. However, the carbohydrate did not affect either 
antigenic specificity or shocking capacity. It seemed pertinent, therefore, to 
determine the effect of the carbohydrate component on the sensitizing and shock- 
ing capacity of the castor bean fractions. For determination of the median 
sensitizing dose (SD50), guinea pigs weighing 300 + 10 grams each were injected 
intra-abdominally at dosage levels ranging from 25 to 200 ne. for CB-1A, and 
from 200 to 3,200 pg. for CB-65A. Six to eleven animals were assigned to each 


(-4-43 
G.P*5/60 Wt 4669 
Sensitized /2-/5-42 with 
CB-IA = O. 167mg PN. 


Tested with IOPN.U. 


Fig. 3.—Antigenic relationship of CB-60C and CB-65A to CB-1A. 


dosage level. Twenty-one days later each animal was challenged intravenously 
with 0.25 mg. of CB-1A in 0.5 ml. of saline. Details of the procedure and method 
of calculation of the results are given in a previous report.'’ The data for eal- 
culation of SD50 for CB-1A and CB-65A are assembled in Table VI, Results 
were calculated on the basis of the air-dried solid for SD50, and also on the basis 
of nitrogen content for SD50x. The SD50 for CB-1A and CB-654A, respectively, 
were 70 + 13 pg. and 820 + 240 we. The SD50x for CB-1A was 12 + 2 ywg.; for 
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TABLE VI. Data FOR CALCULATION OF SD50 ror CB-1A AND CB-65A IN GUINEA Pigs 








SENSITIZING DOSAGE-LEVELS: &G SOLID 
FRACTION 25 50 100 | 200 =| 400 | 800 | 1600 | 3200 
MORTALITY RATIOS at 


1/10 4/11 7 | 10/11 
0/ 6 2/6 4/6 4/6 5/6 




















CB-65A, 140 + 40 pg. Hence, on a nitrogen basis CB-1A, containing carbo- 
hydrate, had a sensitizing capacity about 12 times greater than that of the 
carbohydrate-free CB-65A. 

For determination of the median lethal dose (L.D50) in sensitized animals, 
guinea pigs were sensitized at 300 grams body weight by a single intra-abdominal 
injection of 1 mg. of CB-1A. Twenty-one days later each animal received an 
intravenous challenging injection. KF raction CB-1A was tested at 5 dosage levels 
‘ranging from 1.3 to 6.75 png. Fraction CB-65A was tested at only the 3 yg, 
dosage level. The data for caleulation of LD50 are recorded in Table VII. 


TABLE VII. Data ror CALCULATION OF LDS50 ror CB-1A AND CB-65A IN GUINEA PIGS 
SENSITIZED WITH 1 MG. CB-1A 








CHALLENGING DOSE: «&G SOLID 
FRACTION | F: 2.00 | 3.00 | 4.50 
MORTALITY RATIOS 
CB-1A 1/10 4/10 6/10 | 8/10 
CB-65A 6/10 














The LD50 of CB-1A derived from the complete dosage-response curve, was 
2.6 + 0.4 pwe.; the LD50x was 0.43 + 0.06 pe. For the one group of animals 
challenged with 3.0 wg. of CB-65A, the mortality ratio was 6/10. This ratio 
was identical with that observed when similarly sensitized animals were chal- 
lenged with 3.0 pe. of CB-1A. In shocking capacity, therefore, CB-1A and 
CB-65A were essentially the same. 


DISCUSSION 

Investigations at this laboratory have been concerned primarily with chem- 
ical and immunological characterization of the principal allergenic constituents 
of oil-bearing seeds. Application of the chemical principles developed for the 
separation of an active component of cottonseed® '° led to the isolation of similar 
allergenic constituents from kapok seeds,”° castor beans,°* and a number of 
other oil-bearing seeds. These investigations have disclosed an unusual class 
of proteins of potential significance to the allergist. The physical and chemical 
properties of allergens of the CS-1A type correspond to those of secondary pro- 
tein derivatives. Immunologie evidence justifying recognition of these natural 
proteoses as a subclass of native proteins has been presented in preceding reports 
of this series.1° 1°! 2° This evidence was based chiefly on antigenic properties 
of the isolated protein fractions and on demonstration of the protein in the 
dialyzate from unfractionated, aqueous extracts of oil seeds.'° The present report 
provides evidence justifying recognition of the castor bean allergen as another 
example of this type of naturally occurring protein. 
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The antigenic component segregated in the allergenically active polysac- 
charidic-protein fraction, CB-1A, from castor bean diffuses through cellophane 
membranes that retain the polysaecharidic component. The same antigen was 


demonstrated by immunologic methods in the dialyzate from aqueous castor bean 
extract, The toxalbumin, ricin, was quantitatively retained by the membrane. 
This evidence justifies the conclusion that CB-1A is a preformed, native protein 
of comparatively low molecular weight and is distinct from other proteins of 
eastor bean. 

Fraction CB-1A is a strong antigen despite its small molecular size. In 
sensitizing capacity CB-1A is of the same order as CS-1A from cottonseed. On 
a nitrogen basis the median sensitizing dose for guinea pigs was 12 + 2 pe. as 
compared with 14.3 + 2.9 we. for CS-1A. CB-1A was also a strong shocking 
agent. The median lethal dose of CB-1A_ in guinea pigs previously sensitized 
with 1 mg. of the antigen was 0.43 + 0.06 vg. nitrogen. The previously recorded'* 
LD50 of CS-1A in sensitized animals was 3.4 + 0.35 pe. nitrogen. However, 
those animals were sensitized with 5 mg. of CS-1A—a 5 times larger dose—and, 
hence, to induce fatal shock a larger dose would be required.*" 

The protein-polysaccharidie fraction, CB-1A, and the carbohydrate-free 
fraction, CB-65A, were about equally potent in eliciting fatal shock in hyper- 
sensitive animals and in precipitating rabbit antiserum. Moreover, these two 
fractions exhibited the same antigenic specificity in Schultz-Dale tests. The 
antigenic specificity was therefore attributable to the protein component. On 
the other hand, fraction CB-1A was about 12 times more potent in sensitizing 
guinea pigs than CB-65A. This enhancement of sensitizing capacity by the carbo- 
hydrate moiety corresponds to the effect of the polysaccharide of the cottonseed 
allergenie fraction.!7 1 

SUMMARY 

1. The allergenic protein-polysaccharidie fraction, CB-1A, from castor bean 
Was nontoxic and arphvlactogenie. 

2. The puri arbohydrate-free fraction, CB-65A, had the same antigenic 
specificity as C . Fractions CB-1A and CB-65A contained a preformed 
protein native to castor bean and this protein was distinet from other proteins 
of the seed. 

3. The carbohydrate moiety of CB-1A did not influence antigenic specificity 
but did enhance the sensitizing capacity of the protein component. 

4. The protein component of fraction CB-1A was dialyzable and a protein 
with the same specificity was readily demonstrable in the dialyzate from unfrac- 
tionated castor bean extract. An unidentified antigen was also detected in the 
dialyzate from the extract. 

5. Heat diminished the toxicity of aqueous castor bean extract but did not 
destroy an ulcerative factor. 

6. Alum adjuvant did not diminish the toxicity of castor bean extract when 
injected in guinea pigs. 
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EFFICIENCY OF PHENYLMERCURIC ACETATE AS A 
PRESERVATIVE IN ANTIGENS 


DAMAE WILLIAMS, B.S., AND GEORGE PINEssS, M.D., Los ANGELES, CALIF. 
b 


INCE it is necessary to store antigens without loss of initial poteney for 
S considerable periods of time, the selection of a preservative is an impor- 
tant problem. This preservative should be bacteriostatic for all contam- 
inants; it should not be irritating or painful when injected intracutaneously ; 
it should not destroy or inhibit antigenicity ; it should not be toxie. 

The antiseptics generally used by pharmaceutical houses! and allergists? 
who manufacture their own antigens are 0.4 per cent phenol, 0.5 per cent 
phenol, 0.4 per cent cresol, Chloro-trilinal, or Merthiolate. These agents have 
been employed in our laboratory, and although they have proved bacteri- 
ostatic, they have been found deficient in one or more of the above mentioned 
requisites. 

Phenylmereuric Acetate* is usually prepared by direct treatment of the 
benzene nucleus with mercuric acetate. It is a white powder whose mereury 
eontent is 59 per cent to 60 per cent. It becomes a clear melt at 150° C. to 
155° C., and is soluble in water one to 600 parts. It is inexpensive and readily 
attainable* in highly purified grades. The compound is stable, although in 
solution on long standing in the presence of sunlight, reducing agents, alkali, 
or at a high temperature, a gradual decomposition takes place whereby mer- 
eurie and mercurous ions and some free mercury are released. This gradual 
decomposition does not concern us here as these conditions need never oceur 
in the manufacture and storage of antigens. Studies that have been made 
of the phenylmercurie ion demonstrate that it more closely resembles the 
monovalent silver ion than the mereurie ion.’ However, the phenyl mercuric 
compounds do not reaet appreciably with proteins as do the silver salts. 
Therefore, they are not denaturing to protein extracts. 


EXPERIMENTAL 


It was decided that the standard methods of judging antiseptics, such as 
the phenol coefficient, were too limited in their scope to evaluate properly the 
preservative powers of Phenylmercurie Acetate. As Allen and Wright* point 
out in their article on the determination of the value of antisepties, it is neces- 
sary to test an agent in the environment in which it is going to be used. Thus, 
it must be tested against the organisms it is to destroy, and the studies in vitro 
should be correlated with the clinical results. 

To determine the effectiveness of Phenylmereuric Acetate against all 
contaminants encountered in the manufacture and storage of antigens, plain 
agar plates were exposed in various parts of the laboratories. Also, a collee- 
Calif, *Edwal Laboratories, Inc., Chicago, Tll. Metalsalts, Inc., Patterson, N. J.; San Francisco, 
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tion was made of the organisms that were found in contaminated antigens, 
These organisms were isolated and pure cultures were obtained. They were 
Staphylococcus aureus, Staphylococcus albus, Escherichia coli, Bacillus sub. 
tilts, and an Aspergillus mold. 

Next, under aseptic conditions 5 groups of 5 tubes were prepared, each con- 
taining 10 ¢.¢c. of Difeo’s nutrient broth and the desired concentration of 
Phenylmercurie acetate. In each group the tubes contained preservatives in 
the following dilutions: 


Tube A contained 1-25,000 Phenylmereuric Acetate 
Tube B contained 1-50,000 Phenylmercurie Actate 
Tube C contained 1-75,000 Phenylmereurie Acetate 
Tube D contained 0.5 per cent phenol 

Tube E contained no preservative 


The Phenylmercuric Acetate solution (one gram in 1,000 e.c. distilled 
water) was added to the broth in proper amounts to make the required dilu- 
tions. This addition was made after the broth was autoclaved as it was feared 
the intense heat might cause some decomposition of the preservative. Since 
antigens are always sterilized by filtration this would not be an objection to 
the use of this preservative. 

The tubes with no preservative and with phenol served as controls. The 
phenol was used as control only, and not for the purpose of performing a 
phenol coefficient. 

After the preparation of these groups 0.1 ¢.c. of a 24-hour nutrient broth 
culture of Staph. aureus was added to each of the tubes in Group I; 0.1 ¢.c. of a 
24-hour culture of Esch. coli was added to each of the tubes in Group IT; and 
0.1 cc. of a 24-hour culture of B. subtilis was added to each of the tubes in 
Group IIT. To ascertain the bacteriostatic ability of Phenylmercurie Acetate 
in the presence of a very heavy growth of spores, Group III was repeated with 
a 120-hour culture of B. subtilis. 

These groups were all prepared in duplicate. They were then allowed to 
stand at room temperature. Transfers (one standard loopful taken after the 
tube was thoroughly stirred to insure homegeneity) were made from each tube 
into Difeo’s semi-solid brain-liver-heart broth at the end of one-half hour, 24 
hours, 48 hours, and one week. These subcultures were incubated at 37° C. 
and checked for growth daily for one week. 

Group IV which was to be inoculated with an Aspergillus mold was pre- 
pared with Sabouraud’s media instead of the broth for fear the nutrient broth 
might not properly support growth. Further, instead of subcultures being 
made to determine sterility, it was more feasible to check daily the tubes 
which were kept at room temperature. 

The results of these studies are recorded in Table I. Any growth found in 
a subeulture was carefully checked by microscopic and staining techniques 
to make certain that the turbidity was due only to the organism under study. 
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Turbidity did not appear in the 24-hour subeulture from the test samples con- 


taining 1:50,000 Phenylmereuric Acetate and Staph. aureus until they had 
been incubated for 4 days. Thus, 1:50,000 Phenylmercurie Acetate inhibited 
the growth of this organism but did not kill it. There was no growth in the 


subeulture of the 1 :25,000 dilution of Phenylmercuric Acetate. 


TABLE I. RESULTS OF STERILITY TESTS 








pie | Y% HOUR 24HOoURS | 48 HOURS — | 1 WEEK 
+ | 


- No preservative | 
No preservative | 
1-25,000 P.1 
-25,000 P. 
50,000 P. 
50,000 P. 
-75,000 P. 
-75,000 P.M.A. 
0.5% phenol 
0.5% phenol 
Staph. aureus No preservative 
No preservative | 
-25,000 P.M.A. 
-25,000 P.M.A. 
-50,000 P.M.A. 
-50,000 P.M.A. 
-75,000 P.M.A. 
-75,000 P.M.A. 
0.5% phenol 
0.5% phenol 
B, subtilis No preservative 
(24-hour No preservative 
culture ) 1-25,000 P.M.A. 
-25,000 P. 
-50,000 P. 
-50,000 P. 
-75,000 P. 
-75,000 P. 
0.5% phenol 
0.5% phenol 
B, subtilis No preservative 
(120-hour No preservative 
culture ) 1-25,000 P. 
25,000 P. 
50,000 P. 
-50,000 P. 
1-75,000 P. 
1-75,000 P.M.A. 
0.5% phenol 
0.5% phenol + 
Aspergillus No preservative | turbid turbid old mold 
mold No preservative | turbid turbid old mold 
-25,000 P.M.A. | a | | | 
-25,000 P.M.A. . 
-50,000 P.M.A. | a 
-50,000 
1-75,000 
1-75,000 
0.5% phenol 
0.5% phenol 
= growth 


= no growth 
= Phenylmercuric acetate 
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To determine whether Phenylmercuric Acetate was irritating or painful 
when injected intracutaneously, comparative skin tests were done on a repre- 
sentative number of patients in the elinic. For these tests 1:50,000 and 
1:25,000 Phenylmereurie Acetate in buffered saline diluting fluid were used. 
Buffered saline diluting fluid which contained no preservative served ag a 
control. Note was taken of any local skin irritation. There was none. 
Further, the patients could not differentiate hetween the 3 intracutaneous in- 
jections when asked which was the most painful. They reported there was 
little or no pain connected with any of them. 

To determine whether Phenylmercurie Acetate destroys or inhibits the 
antigenicity of the biologicals, again comparative skin tests were performed. 
It was found that there was no difference in the poteney of a freshly prepared 
buffered Saline-glycerine extract and one that had been stored for several 
years. 

That Phenylmercurie Acetate is not toxie is clearly demonstrated by the 
fact that although Phenylmercurie Acetate has keen used in at least 2,000 anti- 
gens prepared in our laboratories there never has been a patient who suffered 
a reaction that was related to the presence of this agent. 


SUMMARY 


1. A survey was made of the preservatives on the market in view of 
finding an ideal one for antigenic solutions. 


2. Laboratory and clinic studies covering a period of 3 years have proved 
a 1:25,000 dilution of Phenylmercurie Acetate most satisfactory. 

3. Carefully controlled bacteriological and elinical tests were performed, 
and the results are given. 

4. Phenylmereuric Acetate is readily attainable, inexpensive, and _ pos- 
sesses all the properties needed to maintain the sterility, poteney, and non- 
toxicity of antigenic solutions. 
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A CASE OF COEXISTING INSULIN ALLERGY AND 
INSULIN RESISTANCE* 


WILLIAM B. SHERMAN, M.D., New York, N. Y. 


NSULIN resistance in diabetes is manifested by an insulin requirement con- 
| siderably higher than that of a completely depancreatized man. Various 
writers have set arbitrary limits of 100 to 200 units of insulin daily as defining 
resistance. In the absence of known causative factors such as infection, 
acidosis, and liver disease, insulin resistance has been attributed to the 
presence of either an antagonistic hormone or an antibody reacting with 


insulin. 

Crystalline insulin is a protein, and although of relatively low antigenicity 
in animals, it not infrequently causes allergic reactions, manifested by local 
or general urticaria, in human beings.’ ? The coexistence of allergy and re- 
sistance to insulin in diabetic patients has been reported more frequently than 
might be attributed to chance.’ *'! The suggestion has been offered that the 
allergic reaction to insulin injected subeutaneously might delay its absorp- 
tion, 1 7? but in some cases of typical insulin resistance the hormone has been 
shown to be equally ineffective when injected intravenously.” !* 

Lerman** demonstrated the presence of a specifie precipitin for erystalline 
insulin in the serum of one patient who was allergic and resistant to insulin, 
but failed to detect such a reaction in the sera of five other patients. Tuft'® 
also found a precipitin in the serum of a patient allergic but not resistant to 
insulin. Other observers have reported nonspecific or negative results with 
precipitin tests.°. Cannon and Marshall’? with the collodion particle method 
were able to demonstrate antibodies for insulin in the sera of some patients, 
hut neither they nor Lowell® had consistently positive results. 

Several investigators have attempted to demonstrate the presenee of an 
insulin-neutralizing or diabetogenic factor in the sera of insulin-resistant 
patients by injeeting the sera into rabbits or mice.® * 1% 17-19 The most con- 
clusive evidence of an insulin-neutralizing substance has been reported by 
Lowell in experiments on mice.” 1® He also studied the difference in reaction 
to homologous and heterologous insulin by using insulin prepared from human 
pancreas as well as erystalline insulin from animal sourees. 


CASE REPORT 


G. S., a 38-year-old housewife, was admitted to Presbyterian Hospital Oct. 18, 1948, 
because of diabetic acidosis. Mild diabetes had been first noted 5 years previously during 
pregnancy, Two years later, during an infection of her thumb, glycosuria had become marked 
and she was given protamine zine insulin 10 units daily for one week. During this period 
she developed urticaria. No further insulin was given until 10 days before admission when 
_. *From the Department of Medicine of the College of Physicians and Surgeons, Columbia 
University, The Presbyterian Hospital, New York, and the laboratories of the Department of 
Allergy, Roosevelt Hospital, New York. 
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protamine zinc insulin, 10 units daily, was again started because of a loss of 6 pounds in 3 
months. Each injection of insulin produced a local urticarial reaction, and two days be- 
fore admission generalized urticaria with periorbital edema developed. The insulin was dis- 
continued and the urticaria controlled with Neo-Antergan. She became increasingly weak 
and drowsy and because the urine showed strong reactions for glucose and acetone she was 
admitted to the hospital. There was a past history of urticaria apparently due to a de. 
odorant and a sister of the patient had hay fever. 

On examination, the patient was slightly built, somnolent, dyspneic after talking, and 
mildly dehydrated. The odor of acetone was noted on her breath. The hemoglobin was 12.0 
Gm. per cent, red blood count 3,500,000, white blood count 23,760, with polymorphonuclears 
92 per cent, lymphocytes 5 per cent, and monocytes 3 per cent; the hematocrit was 40. The 
blood sugar was 394 mg. per 100 ml., the carbon dioxide combining power 28 vol. per cent, 
The urine showed 4 plus reactions for glucose, acetone, and diacetic acid. 

During the first 8 hours the patient received infusions of glucose and saline with 120 
units of standard insulin, but the reactions of the urine were not affected, the carbon dioxide 
combining power of the blood fell to 14 vol. per cent, the blood sugar was 388 mg. per 100 
milliliter. At this time further infusions of dextrose and saline were given with the ad- 
dition of sodium bicarbonate which restored the carbon dioxide combining power to 60 vol. 
per cent. Insulin was administered after each voided specimen was tested and during the 
second day 1,305 units were given. Because of an urticarial reaction at the site of each in- 
jection of standard insulin, crystalline insulin from beef and pork sources was substituted 
and Pyribenzamine, 50 mg., was given every 3 hours. This satisfactorily controlled the 
urticaria, and the general condition improved but the urine continued to give a 3 plus re- 
action for glucose. 

The administration of insulin according to the reaction of the urine was continued, the 
total dosage on the third day was 1,030 units and on the fourth 1,675 units. Thereafter, the 
insulin dosage was gradually decreased although occasional specimens of urine continued to 
show glucose, 3 to 4 plus for the first 10 days. On the eleventh day the patient received a 
total of 230 units of crystalline insulin, had a mild hypoglycemic shock and showed no more 
than 1 plus glucose in any specimen of urine. During the following 3 weeks, various com- 
binations of crystalline and protamine zine insulin were given with total daily doses of 85 to 
180 units but regulation was never satisfactory and urine specimens showing 3 or 4 plus 
glucose occurred almost every day, interspersed with occasional hypoglycemic reactions. The 
patient continued to have local swellings at the sites of injections of protamine zine insulin, 
but no generalized urticaria. On November 20, globin insulin was substituted for protamine 
zine, at first supplemented with crystalline insulin, then in daily doses of 130 to 145 units 
without supplements. She was discharged from the hospital December 3, with globin in- 
sulin 145 units daily and a diet of carbohydrate 100 Gm., protein 120 Gm., and fat 180 Gm. 
The urine at that time showed glucose 1 to 2 plus. The patient was then free from urticaria 
without Pyribenzamine. 

Additional laboratory studies done to rule out known causes of insulin resistance showed 
serum bilirubin a gaint trace, cephalin flocculation negative, thymol turbidity negative, and 
the basal metabolic rate plus 18 per cent. X-rays of the skull and chest were normal, as were 
visual fields. 

On Jan. 24, 1949, she was seen in the outpatient clinic, the 24-hour urine gave negative 
reactions for glucose, on globin insulin 135 units daily. 


Insulin Neutralization Studies —Three specimens of serum, S-1, S-2, and 
S-3 obtained on the second, seventeenth, and thirtieth days of hospitalization 
were tested for insulin-neutralizing activity in mice by a method similar to 
that of Lowell.® Five parts of each serum were mixed with one part of a 
solution of crystalline insulin, 40 units per ml., diluted 1:100 with saline. The 
glucose contents of the 3 sera were 600, 50, and 230 mg. per 100 ml., respec- 
tively. Because of the marked differences of glucose content, a separate mix- 
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ture of pooled normal serum and insulin was prepared as a control for each 


sample of the patient’s serum. Sufficient 5 per cent glucose was added to each 
control mixture to make the total glucose content the same as that of the cor- 
responding mixture made with the patient’s serum, and equal volumes of 
saline were added to the mixtures containing diabetic serum. All mixtures 
were allowed to stand in the refrigerator for 24 hours. 

White mice weighing approximately 8 to 9 Gm., from which food but not 
water had been withheld for 24 hours, were used. Five-tenths ml. of one of 
the serum-insulin mixtures was injected into the abdomen of each mouse. 
The mice were kept in an ineubator at 35 to 37° C. and observed for 90 minutes 
for evidence of insulin shock which was usually manifested by convulsions, 
coma, general weakness, or paresis of the hind legs. A prompt injeetion of 
0.5 ml. of 5 per cent glucose relieved the symptoms which occurred. 

As shown in Table I, all of the control groups of mice reacted similarly, 
with 83 to 100 per cent showing symptoms of shock. Neither the added 
glucose (corresponding to 600 mg./100 ml. of serum in the first group) or the 
slight dilution of insulin it introduced caused appreciable differences. Two of 
10 mice receiving the mixture prepared with serum S-1 developed symptoms 
of insulin shock, as did 3 of 11 mice treated with the mixture containing serum 
8-2, and 5 of 10 mice receiving the mixture of serum S-3. A similar mixture 
was prepared with serum 8-1 diluted 1:10 with saline. All of the 5 mice in- 
jected with this mixture developed symptoms, as did the corresponding con- 
trols. 

A portion of serum S-1 was heated 4 hours in a water bath at 56° C. and 
a similar mixture with insulin was prepared. Of 5 mice treated with this 
mixture, one developed mild shock, the proportion being the same as with the 
same serum unheated. 

A mixture of 5 parts of serum S-2 and one part of human insulin 24 units 
(prepared by Dr. F. C. Lowell) diluted 1:60 with saline was made, also a cor- 
responding contro] mixture of human insulin with pooled normal serum. Six 
mice were treated with each mixture and 5 in each group developed symptoms 
of insulin shoek. 


TABLE I. MOUSE PROTECTIVE TESTS 








GLUCOSE MICE SHOWING | MICE SHOWING 
CONTENT SHOCK NO 
MG./100 ML. MICE USED SYMPTOMS SYMPTOMS 


SERUM 





=e Crystalline Insulin 
S-1 iin “| ~ 600 10 
Control (glucose added ) | 600 11 
S-1 (heated 4 hr. at 56° C.) 600 5 
8-1 (diluted 1:10) 60 5 
Control 60 5 
8-2 50 i 
Control 60 10 
8-3 230 10 
Control (glucose added ) 230 10 
Human Insulin 
8-2 50 6 
Control 60 6 
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Passive Transfer Studies.—Sites were prepared in the skin of a normal test 
subject by the intracutaneous injection of 0.1 ml. of sera S-1, S-2, and S-3 un- 
diluted and in dilutions of 1:10, 1:100, 1:1,000, and 1:10,000. These sites were 
tested 48 hours later with approximately 0.025 ml. each of crystalline (beef and 
pork) insulin 40 units per milliliter. As shown in Table II, serum S-1 trans- 
ferred sensitivity in a dilution of 1:1,000, S-2 and S-3 in dilutions of 1:100. 

Sites prepared with serum S-1 and tested with human insulin 24 units per 
ml. gave no reaction. 

A sample of serum S-1 heated 4 hours at 56° C. failed to sensitize skin to 
erystalline insulin. 

Blocking Antibody Study.—An attempt was made to detect in serum S-1 
a thermostable antibody blocking the allergenic activity of crystalline insulin. 
Samples of serum S-1 and pooled normal serum were heated 4 hours at 56° C. 
and mixtures prepared each containing 0.1 ml. of heated serum, 0.1 ml. of suc- 
cessive ten-fold dilutions of erystalline insulin 40 units per ml. and 0.8 ml. of 
saline. After standing 24 hours in the refrigerator, each of these mixtures 
was tested on passive transfer sites sensitized with 0.1 ml. of unheated serum 
S-1. As shown in Table ITI, the results were equivocal. 

Precipitin Tests—Precipitin tests by the ring method were carried out 
with the 3 samples of serum and erystalline insulin, the reaction of the insulin 
being adjusted to pH 7.5 by addition of phosphate buffer. The reactions were 
negative with all 3 sera. 

DISCUSSION 

The patient showed evidence of allergy and marked resistance to insulin, 
both of which decreased while treatment with insulin was continued, Pyriben- 
zamine being used to control the allergic manifestations. Sera drawn at 
intervals during the first month of treatment showed evidence of a factor 
neutralizing the hormone activity of heterologous crystalline (beef and pork) 
insulin, but not that of human insulin. These sera also contained a skin-sen- 
sitizing antibody reacting with crystalline insulin but not human insulin. The 
insulin-neutralizing factor differed from the skin-sensitizing antibody in that 
it was not affected by heating 4 hours at 56° C., which destroyed the sensitizing 
property. During the period of observation, both the neutralizing factor and 
the sensitizing antibody decreased, concomitant with decrease of clinical evidence 
of allergy and resistance. 

The action of serum of the resistant patient in protecting mice against the 
effects of insulin was similar to that reported by Lowell. The amounts of serum 
and insulin injected were, likewise, similar to those used by Lowell, but the mice 
were considerably smaller, weighing 8 to 9 Gm. instead of 20 to 30 Grams. 
As a result, the incidence of shock in the control groups of mice was approxi- 
mately 90 per cent as compared to 50 per cent in Lowell’s series, but the pro- 
tection afforded by the resistant sera was less complete. 

The specificity of the insulin-neutralizing factor in reacting with beef and 
pork insulin but not with human insulin strongly suggests that the resistance 
in this case was due to an antibody combining with an inactivating heterologous 
insulin. The presence of the skin-sensitizing antibody offered further evidence 
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that the patient was reacting to insulin as an antigen. While it is probable that 
resistance in this case was due to an antibody, it appears likely in some other 
eases reported in the literature, insulin resistance was due to hormones rather 
than antibodies. 


TABLE II. PASSIVE TRANSFER TESTS 








Sites Tested With Crystalline Insulin 





s-l 
SERUM S-1 $-2 s-3 HEATED 4 HR. AT 56° ¢c. 
Undiluted ++++ + t++ 0 
E20 ++ 4 ++ er 0 
1:100 ++ 4 + L 0 
1:1000 + 0 0 0 
1:10,000 0 




















Sites Tested With Human Insulin 24 Units 





SERUM s-l 
Undiluted 0 
L2t0 0 
1:100 0 








TABLE IIT. BLocKING ANTIBODY TEST 








Each Site Sensitized With 0.1 Ml. of Serum S-1 
SITES TESTED AFTER 48 HR. WITH MIXTURES OF SERUM 
HEATED 4 HR. AT 56° C. AND CRYSTALLINE INSULIN 
Serum and insulin u 40 ++++ 
Serum and insulin u 4 +44 





REACTION 





Serum and insulin u_ 0.04 + 

Serum and insulin u 0.004 0 
Control serum and insulin u 40 

. Control serum and insulin u 4 +++ 

8. Control serum and insulin u_ 0.4 +++ 

9. Control serum and insulin u_ 0.04 $ 

10. Control serum and insulin u_ 0.004 i) 


S 
Ss 
Serum S-1l and insulin u_ 0.4 bt 
S. 
SQ. 





The failure to demonstrate an antibody blocking the allergenic activity 
of heterologous insulin may well have been due to insufficient sensitivity of the 
test used. The mouse protective tests indicated that 0.1 ml. of serum S-1 
neutralized the hormone activity of 0.008 units of insulin but not of 0.08 units. 
If the serum neutralized the allergenic activity of the same amount of insulin, 
its activity would not be clearly apparent in the blocking antibody test per- 
formed with the sensitizing serum available. The existence of such a blocking 
antibody for insulin was demonstrated by Loveless*® in a serum, 1 ml. of which 
blocked the allergenic activity of 0.1 unit of erystalline insulin. 


SUMMARY 


1. The serum of a patient with coexisting allergy and resistance to erystal- 
line insulin showed evidence of a factor protecting mice against heterologous 
insulin but not against human insulin. The specificity of this insulin-neutral- 
izing factor suggested that it was an antibody. 

2. Skin-sensitizing antibody reacting with heterologous but not human 
insulin was also demonstrated in the serum. 
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3. The insulin-neutralizing activity of the serum was not affected by 
heating four hours at 56° C., which destroyed the skin-sensitizing antibody, 

4. Under the conditions of the experiment, it was not possible te demon- 
strate antibody blocking the allergenic effect of crystalline insulin. 


5. Precipitin tests with the serum and crystalline insulin gave negative 


results. 
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POISON IVY 


A SuMMARY OF ONE HuNpDRED Cases TREATED WITH AQUEOUS (ALUM 
PRECIPITATED PYRIDINE) EXTRACT 


G. EVERETT GAILLARD, M.D., Wutre PLAINS, N. Y. 


ROTECTION from dermatitis venenata by gradually increasing doses of 

the offending plant phenols has lone been held to be practieal.7® The ex- 
tracts available at the present time for the testing and treatment of sensitive in- 
dividuals consist of a solution of the oleoresin in alcohol, as proposed by Spain 
and Cooke,’ and Syme,* or in an oil such as almond,’ peanut, corn,'’ or sesame. 
These materials are administered by the parenteral route. 

Oral prophylaxis, either per se or in conjunction with parenteral injections, 
has been held to be effective since its inception among the Indians.‘' The 
thought has been upheld as practical by some workers,'? even in recent years," 
since its popularization by Shamberg™ in 1917. The materials for use in oral 
therapy may be prepared from the alcohol, ether, acetone, or alum precipitated 
pyridine ‘‘extract’’ of the oleoresin. Later data,'*"!7 however, seem to indicate 
that this method of treatment is either not effective or too toxie for practical 
usage. 

Current chemical and biologie evidence available today'* indicates that 
the same oleoresin is the active agent in the saps of the Rhus plants (ivy, oak, 
sumac, and Japanese lac), a point not wholly agreed upon by Cooke.** The 
works of Pfaff,!® Stevens and Tschireh,?’ Warren,” and otheis?*-** have indicated 
that a variety of toxic compounds, all offensive to the sensitive individual, may 
be isolated from the ivy plants. 

As previously mentioned, the material available today for the treatment 
of sensitive individuals consists of a solution of the toxic phenol in a fat 
solvent (such as acetone, ether, alcohol, ete.) or in an oil. All of these prep- 
arations have practical disadvantages in their employment. The alcoholic 
preparation must be specially handled, since the addition of even minute 
quantities of water to the extract will lead to the oxidation and destruction of 
the toxie principle.?* 2’ In addition since the injection of strong alcoholic 
solutions produces great pain and local tissue irritation, it is necessary to 
dilute the extracts, preferably with physiologic saline, immediately before use. 
Even this procedure, however, necessitates the injection of a 5 to 10 per cent 
aleoholie solution which is not without considerable discomfort. This is 
especially inconvenient during the treatment of children or the treatment of 
individuals at a distance from the office. Similarly, when administering the 
extract in which the resinous principle is dissolved in oil, it is necessary to 
employ the intramuscular technique, which requires a long needle of fairly 
heavy gauge so that the material may be withdrawn and delivered. In addition, 
the presence of small quantities of protein in certain of these oils can cause 
severe reactions in allergic individuals. 


s 
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Realizing the limitations of the currently obtainable extractions of the 
toxic resinous principle of the Rhus plants and other oils capable of producing 
dermatitis venenata, Strauss and Spain sought a product which would contain 
the active oleoresinous principle in an aqueous medium. A product fulfilling 
these requirements was developed, as noted in their paper.’* 

The material which they describe is prepared by extracting the toxic 
phenols from poison ivy leaves with pyridine (a heterocyclic tertiary amine) 
and then precipitating the solution by the addition of aqueous alum, with or 
without an aqueous mineral acid. The material as supplied contains a green 
floceulent precipitate suspended in physiologic saline. From the evidence 
herein reported, the material is extremely stable; hence, there is no problem of 
storage or deterioration. In addition, since the precipitate is suspended in 
saline solution, there is no discomfort from an injection, other than that in- 
curred by the needle. The suspension is of such low viscosity, even in the 
concentrated solution, that it is delivered with ease from a tuberculin type 
syringe with a 26-gauge 14 inch needle. Furthermore, the syringe and needle 
are readily cleansed by washing with water. 


Shelmire?® showed that the oleoresin, obtained by drying the ether-ex- 


tracted plant parts, was capable of withstanding prolonged contact with water 
exhibiting only slightly reduced activity. This furnishes at least presumptive 
evidence that an extract such as prepared by Strauss would be stable in the 


selected medium in which it is suspended. Further evidence along this line 
was obtained by the employment of this material for testing and treatment, 
after it had been allowed to stand at room temperature for one year. 

Of ten patients patch-tested with equal strengths of the aged extract and 
a freshly prepared extract, eight showed reactions of approximately the same 
degree ; in one ease, the fresh extract was capable of eliciting a positive reaction, 
while the aged extract test was negative. In the other case, the aged extract 
produced a weak but definitely positive reaction while the fresh extract test 
was negative. In addition, in the course of this investigation, two highly 
sensitive patients were encountered, to whom it was impossible to give a 
parenteral injection of the aqueous alum precipitated pyridine ivy extract 
in excess of 0.5 ml. of a 1 per cent (1:10) dilution without causing a generalized 
pruritus and/or generally distributed dermatitis venenata-like lesions. Both of 
these patients were subsequently treated with an aged extract in identical 
strength and dilution, and systemic reactions were obtained of an intensity 
equal to that obtained during the employment of the freshly prepared extract. 
The results obtained in these cases would seem to indicate that the alum 
precipitated pyridine ivy extract is of great stability. 

The cases selected for this study were all obtained from a private practice, 
confined wholly to the treatment of allergic diseases. All were referred to the 
office for the treatment of poison ivy, or were patients regularly seen in the 
office for the treatment of other allergic diseases who requested treatment for 
poison ivy. All had either clinical poison ivy or a recent clinical history of 





~ 
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poison ivy of moderate to intense severity. In the majority of eases, the 
attacks had been repeated for several years. Most of the patients were children 
residing in suburban or semirural areas. 


PATCH TESTING 

atch tests with serial dilutions of freshly prepared poison ivy extract 
of both the alcoholic and aqueous alum precipitated pyridine variety were 
performed simultaneously on thirty-six of the patients (Table !). These cases 
were selected at random with no regard for their hypersensitiveness, other 
than their clinical history or previous clinical findings. The patch tests were 
performed in the usual manner, employing the outer side of the arm as the 
test site. All negative tests were repeated with extracts of proved potency. 

Twenty-three of these patients gave positive reactions to the alcoholic 
extract in the 1:1000 dilution, while in the same group, ten patients responded 
positively to the pyridine aqueous extract in the 1:1000 dilution; and twelve 
to the 1:100 dilution. One failed to respond at all to the aqueous extract. 
Seven of these patients gave positive reactions to the alcoholic extract in the 
1:100 dilution, while in the same group, three patients responded positively 
to the pyridine aqueous extract in the 1:100 dilution and three to the 1:10 
dilution. One patient failed to respond at all to the aqueous extract. Two 
of these patients gave positive reactions to the pyridine aqueous poison ivy 
extract in a 1:100 dilution and failed to respond at all to the aleoholie extract. 
Four patients yielded negative patch tests to both extracts. In other words, 
about one-half of the patients who were positive to the patch tests with the 
aleoholic ivy extract were also positive to the pyridine ivy extract in the same 
serial dilution, while the other half required a lesser dilution of the pyridine 
ivy extract to ilicit a positive reaction. 

The findings of lesser activity by patch testing with the pyridine ivy 
extract in the same strength are to be expected since the former is an alum 
precipitate and relatively insoluble in water, while the latter is soluble in water 
and contains a fat solvent (thus making it more readily absorbed by the skin). 
In all probability, the patch test cannot be construed as an accurate index of 
the relative potency of these dissimilar types of extracts. However, the 
potency of the pyridine ivy extract is assured by the presence of positive 
reactions to pateh testing with the material. 


TREATMENT AND RESULTS 
The original plan of treatment for the prophylactic series included 
injections of the pyridine ivy extract of 0.1 ml., 0.2 ml, 0.4 ml, 0.8 ml. of 
the 1:50 dilution; then 0.4 ml., 0.7 ml., and 1.0 ml. of the 1:10 dilution given 
at five- to seven-day intervals. The 1.0 ml. doses were then repeated at monthly 
intervals. This schedule was followed without regard for the sensitivity of 
the individual as determined by the patch test. 


In 1945, forty-six patients were treated with the previously outlined 
schedule (Table II). Fifteen (or 33 per cent) of these had no recurrence 
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TABLE I. COMPARISON OF PATCH TESTS 
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of the poison ivy during 1945; eighteen (or 39 per cent) experienced mild 
poison ivy, but of definitely less severity than in previous years, while thirteen 
(or 28 per cent) were no better than in previous years. In other words, 72 
per cent of the patients had definite benefit from the treatment, while 28 per 
cent were not helped. 

Nine of these patients had been treated in 1944 with the alcoholic ivy 
extract with no relief of symptoms. Five of these were greatly improved and 
one moderately improved in 1945, after treatment with the alum pyridine ivy 
extract. The remaining three were not helped. It is interesting to note that 
the six patients who registered improvement with the pyridine ivy extract had 
been unable to tolerate injections of the aleoholie ivy extract in doses exceed- 
ing 0.05 ml. of the 1:50 dilution but were capable of receiving injections of 
the pyridine ivy extract in doses of from 0.5 ml. to 1.0 ml. of the 1:10 dilution. 

Four of the patients among the original forty-six treated were unable 
to follow the outlined schedule. These developed systemic reactions when 
their injection dosage exceeded 0.5 ml. of the 1:10 dilution of the pyridine ivy 
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extract. All of the patients had successful seasons. It may be noted that the 
top dose attained by the more sensitive of these patients was the equivalent of 
a dose of 0.05 ml. of the concentrated alcoholic ivy extract, a dosage rarely if 
ever used in treatment with this material. 

In 1946, twenty-five of the original forty-six patients continued treatment 
with the pyridine ivy extract (Table III). This treatment was consummated 
by the administration of injections at monthly intervals. The dosage admin- 
istered varied from 0.5 ml. of the 1:10 dilution to 0.5 ml. of the concentrated 
extract, depending upon the sensitivity of the individual. Twenty-three of 
these patients (or 92 per cent) had excellent seasons, experiencing no poison 
ivy. One patient developed mild poison ivy which remained localized at the 
point of known contact and which subsided readily by the use of a patent 
remedy. The remaining patient had a severe case of poison ivy of no less 
intensity than before treatment. 


TABLE II. RESULTS OF ONE YEAR oF TREATMENT 





NUMBER OF YEARSOF | 7. ‘eames aaa 
CASES TREATMENT | NOPOISONIVY _ | POISON IVY POISON IVY 
46 1945 15 (383%) 18 (39%) 13 (28%) 
36 1946 16 (44% ) 3 (36%) 7 (19%) 
3] 1947 13 (41%) 13 (41%) 5 (17%) 


TOTALS 
113 One vear 44 (39%) 44 (39%) 25 (22%) 











In 1947, thirteen of the original forty-six patients continued their treat- 
ment through a third year (Table IV). The treatment plan was a continuation 
of the annual treatment with the injections given at monthly intervals. Dur- 
ing the winter months, seven of the patients skipped a month but were able to 
tolerate their top injection dosage after two-month intervals with no apparent 
discomfort. This may indicate that bi-monthly injections may eventually be 
suecesstully incorporated in the plan of treatment. Twelve of these patients 
had extremely successful seasons, none of whom experienced even mild poison 
ivy. The remaining patient had one moderate attack of ivy dermatitis which 
remained localized at the point of contact. Four were patch-tested with the 
pyridine ivy extract in dilutions up to the 1:5. All of the tests were negative. 
These cases had, in 1945, reacted positively to patch tests in a 1:1000 dilution 
of the same material. 

In 1946, an additional thirty-six eases were treated with the pyridine ivy 
extract. At this time, the plan of treatment was altered to include injections 
of 0.4 ml., then 0.8 ml. of the 1:50 dilution, then 0.2 ml., 0.6 ml., and 1.0 ml. 
of the 1:5 dilution, given at five- to seven-day intervals and followed by monthly 
injections of 1.0 ml. of the 1:5 dilution of the pyridine ivy extract. By this 
procedure, it was possible to attain a top dose of 1.0 ml. of the 1:5 dilution in 
) injections, while with the previous schedule, 7 injections were required to 
attain 1.0 ml. of the 1:10 dilution. Thirty-five of these patients were able to 
tolerate this dosage schedule without experiencing either local or systemic 
reactions. The remaining patient developed a moderate degree of local 
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reaction and a generally distributed pruritis without visible lesions, following 
the injection of 0.6 ml. of the 1:5 dilution. The patient was later comfortably 
stabilized on a dosage of 0.4 ml. of the same dilution. 

On this routine, twenty-nine of the thirty-six patients (or 80 per cent) had 
satisfactory seasons (Table II). Sixteen of the twenty-nine were wholly free 
from poison ivy, while thirteen experienced one or more mild attacks of 
definitely less severity than in previous years. The remaining seven patients 
were not benefited by the treatment. 

In 1947, twenty-nine of the thirty-six cases treated in 1946 continued 
their treatment through a second year (Table III). The plan of treatment 
again was of the annual variety with injections of the top dose being admin- 
istered at monthly intervals. Eighteen (or 85 per cent) of these patients 
had little or no poison ivy throughout the season. The three remaining patients 
were among the group who had not done well in 1946. All of them, however, 
felt they were enough improved from their original status to warrant continu- 
ation of their treatment. 


TABLE III. RESULTS or TWO YEARS OF TREATMENT 








NUMBER OF YEARS OF MILD SEVERE 
CASES | TREATMENT NO POISON IVY | POISON IVY POISON IVY 
25 1945 and 1946 23 (92%) (4%) 1 (4%) 





21 1946 and 1947 14 (66%) 4 (19%) 3 (15%) 


TOTALS 
46 Two years 37 (80%) 5 (11%) 4 (9%) 





TABLE IV. RESULTS OF THREE YEARS OF TREATMENT 








NUMBER YEARS OF 
OF CASES TREATMENT | NO POISON IVY MILD POISON IVY 
13 ~ 1945, 1946 and 1947 12 (92%) 1 (8%) 








In 1947, an additional thirty-one new cases were treated (Table II). The 
plan of treatment was the same as had been employed in 1946, whereby a top 
dose of 1 ml. of a 1:5 dilution of the pyridine ivy extract was reached in 5 
injections at weekly intervals, followed by monthly injections of the top dosage. 
All of the patients accepted the outlined schedule without experiencing either 
local or systemic reactions. Twenty-six (or 83 per cent) of these patients had 
successful seasons. One-half of these had no poison ivy, while the other half 
had one or more mild attacks of less severity than in previous years. 

None of the cases referred for acute poison ivy were placed on phylactic 
therapy. A colleague of the writer has been able to treat the acute problems 
more rapidly and effectively by local treatments. No oral therapy was 
attempted. 

SUMMARY 


1. A total of one hundred thirteen patients, hypersensitive to poison ivy, 
were treated with pyridine ivy extract during the years 1945, 1946, and 1947. 
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2. Patch tests performed on thirty-six of these cases indicate that the 
pyridine ivy extract is slightly less active than the aleoholic ivy extract in the 


production of positive tests. 

3. The pyridine ivy extract is simple to use, produces no discomfort, and 
is very Stable. 

4. The pyridine ivy extract, because it is slowly absorbed, may be admin- 
istered in larger, more rapidly increasing doses than the aleoholie extract. 

5. Of the one hundred thirteen cases, eighty-eight (or 77 per cent) had 
satisfactory results the first season of treatment. 

6. Of forty-six cases treated for two years, forty-one (or 84 per cent) had 
success the second season of treatment. 

7. Of thirteen cases treated for three seasons, twelve had success the third 
season of treatment. 
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DERMATITIS FOLLOWING THE USE OF PYRIBENZAMINE 
AND ANTISTINE* 


WituiaM B. SHERMAN, M.D., AND Rosertr A. Cooke, M.D., NEw York, N. Y. 


ESPITE the efficacy of antihistamine drugs in controlling many manifesta- 

tions of allergy, these drugs may themselves act occasionally as the 
causative agents of allergic reactions. Several authors’ * * have reported the 
occurrence of allergic dermatitis following ingestion of Pyribenzamine. 
Epstein‘ reported a similar eruption after oral use of Trimeton, which was 
made worse by an intravenous injection of Benadryl. Strauss® deseribed a 
case of dermatitis due to local use of Pyribenzamine, and Sulzberger, Baer, 
and Levin® found 2 of 90 persons tested with Pyribenzamine cream reacted 
with contact dermatitis. The following is a report of three cases of allergic 
dermatitis following the use of antihistamine drugs, and the variations in 
specificity of the sensitization as shown by patch tests. 


CASE REPORTS 

CasE 1.—M. R., a 46-year-old housewife, was seen Sept. 13, 1948, complaining of 
dermatitis of the eyelids of 6 weeks’ duration. There was a family history of asthma in her 
maternal grandmother and one niece. The patient had urticaria in childhood and vernal 
eatarrh starting at the age of 38 years but gradually decreasing in severity until she had 
been practically free from symptoms for two years. 

In July, 1948, she noted itching of the eyelids after using Pomatex hair dressing. <A 
physician prescribed Pyribenzamine ointment for local use and Pomatex was discontinued. 
The itching of the lids stopped but after 5 or 6 days returned in more severe form, with 
redness and swelling. On one occasion she discontinued the application of the ointment for 
several days and the lids improved, but failing to recognize the relationship, she resumed its 
use and gradually became worse. Simultaneous use of Pyribenzamine pills by mouth lessened 
the itching of the lids but did not affect the appearance of the lesion. 

Examination showed the lids to be red and moderately swollen. The conjunctiva were 
only slightly red. The skin elsewhere was normal. <A patch test to Pomatex was applied; 
a boric compress locally and Pyribenzamine 50 mg. 3 times a day by mouth were prescribed. 
Two days later she returned with the dermatitis of the lids much worse and stated that be- 
cause of itching she had continued to apply Pyribenzamine ointment. The patch test with 
Pomatex showed no reaction. The use of the ointment was stopped but Pyribenzamine by 
mouth was continued. Within 2 days the lids were normal and remained so until the patient 
was last seen one month later. 

Patch tests with Pyribenzamine powdert gave a 4 plus reaction. There was no reaction 
to Neo-Antergan, Antistine, Neohetramine, Trimeton, or Benadryl. Pyribenzamine cream 
and ointment gave 2 plus reactions. 

The original cause of itching of the eyelids was not established but the dermatitis ob- 
served was undoubtedly due to Pyribenzamine ointment. 

CASE 2.—Mrs, F. B., a 56-year-old teacher was seen Oct. 21, 1948, complaining of inter- 
mittent dermatitis for 5 months. There was no family history of allergy, but the patient had 
a severe urticarial eruption following the use of a sulfonamide drug in 1945. 

In May, 1948, she first noted a dermatitis of the neck which failed to respond to treat- 
ment with ultraviolet light and was followed by similar involvement of the eyelids. She 

*From the Division of Allergy, the Roosevelt Hospital, New York City 19, N. Y. 

*Supplied by Ciba Pharmaceutical Products, Inc., Summit, N. J. 
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spent the summer in the country where she wore cottons during the week, rayons and silks on 
Sunday, on which day she regularly applied Revlon nail polish and Adheron lacquer to her 
nails. The skin eruption regularly became worse on Sundays and Mondays and subsided 
during the remainder of the week. 

A physician advised discarding the nail polish and lacquer and prescribed Pyribenzamine 
ointment. During the following 2 weeks the eruption disappeared, then suddenly recurred, 
Subsequently she noted a marked exacerbation of the dermatitis of the neck and eyelids on 
three occasions after the use of Lustre Cream shampoo. 

On examination there was a marked redness, thickening and sealing of the skin of the 
eyelids and cheeks, extending in a less marked form over the neck to the clavicles. The re. 
mainder of the skin was normal. 


Patch tests with her nail polish, Adheron lacquer, and Lustre Cream shampoo (5% 
solution) gave 3 plus reactions; her other cosmetics showed no reaction. 

She was advised to discontinue all cosmetics and shampoos but was permitted to continue 
the use of Pyribenzamine ointment previously prescribed. During the following week the 
rash on the face and neck became progressively worse until she was admitted to the hospital. 


The Pyribenzamine ointment was then discontinued and aluminum acetate wet dressings were 
applied. Within 3 days the skin eruption disappeared and except for a brief recurrence 
after she had applied plastic varnish to some furniture, she remained well until last seen 2 
months later. 

Patch tests with antihistamine drugs showed a 3 plus reaction to Pyribenzamine, 2 plus 
reactions to Neo-Antergan and Thenylene; no reactions to Antistine, Diatrin, Neohetramine, 
Trimeton, Benadryl, or Theophorin. Pyribenzamine ointment and cream gave positive re- 
actions, somewhat less marked than those to the pure powdered drug. 

In this case, the contact dermatitis was originally caused by sensitization to nail polish, 
Adheron lacquer and Lustre Cream shampoo, but was aggravated by Pyribenzamine oint- 
ment after contact with the original agents was discontinued. 

CASE 3.—C. H., a 54-year-old graduate nurse, was first seen Nov. 30, 1948, complaining 
of swelling and redness of the eyelids. There was a family history of asthma in her ma- 
ternal grandmother, and the patient had eczema of the face and hands at the age of 9 years. 
The past history was otherwise irrelevant. 

She noted irritation of the eyes Oct. 13, 1948, after using paradichlorbenzene as a 
moth preventive. Antistine eye drops were prescribed and the inflammation subsided in 4 
days. She remained well for one month, then redness of the eyes recurred. She again used 
the Antistine eye drops for one day, then an ophthalmologist advised cold compresses and 
Pyribenzamine by mouth. Five days later the use of Antistine eye drops was resumed and 
within 24 hours there was marked redness and swelling of the eyelids. 

When seen the next day there was marked edema of the eyelids with an area of red, 
oozing, vesicular dermatitis covering the lids and upper parts of the cheeks. The skin of the 
back and chest showed a diffuse maculopapular rash most marked below the axillae. 

The Antistine eye drops and the Pyribenzamine were discontinued and boric compresses 
applied to the eyes and cheeks. Within 3 days the condition of the face was markedly im- 
proved and the rash on the body was fading. 

Patch tests with her rouge showed a 2 plus reaction, the rest of her cosmetics showed 
no reactions, nor did paradichlorbenzene. Patch tests with various antihistamine drugs 
showed 3 plus reactions to Pyribenzamine, Antistine, Neo-Antergan, and Diatrin; 2 plus 
reactions to Thenylene, Neohetramine, Trimeton, and Benadryl. There was no reaction to 
Theophorin. 

With all medications withheld, the skin cleared uneventfully, although, when seen in 
March, 1949, the patient reported that she also had a local reaction to Pontocaine ointment 
used for pruritus ani. At that time the skin of the eyelids was slightly thickened and itchy 
but not inflamed. 

This patient showed evidence of sensitivity to a wide variety of antihistamine drugs. 
The contact dermatitis of the eyelids which was apparently initiated by the nonspecific irri- 
tant effect of paradichlorbenzene and allergy to rouge was greatly aggravated by Antistine 
eye drops and the dermatitis of the body was probably due to oral use of Pyribenzamine. 
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DISCUSSION 

Exacerbations of contact dermatitis of the eyelids, face, and neck were 
shown by patch tests and clinical observations to be due to Pyribenzamine 
ointment in 2 cases and to Antistine eye drops in one ease. In the last pa- 
tient, who showed reactions to many antihistamine drugs, there was also a 
maculopapular rash of the trunk apparently due to oral use of Pyribenzamine. 
The possibility that oral use of Pyribenzamine contributed to the eruption on 
the face of this patient was not evaluated since Antistine eye drops and Pyri- 
benzamine tablets were discontinued at the same time. 

In the ease of the first patient, the skin rash disappeared after stopping 
local use of Pyribenzamine ointment while oral use of Pyribenzamine tablets, 
50 mg. 3 times daily, was continued. This is contrary to the frequent ob- 
servation that sites of previous contact dermatitis caused by local use of drugs, 
such as the sulfonamides, flare up when the same drug is given by mouth. 
Such reactions presumably depend on the degree of sensitivity and the con- 
centrations of drug in the blood stream. Since the total daily dose of Pyri- 
benzamine was only 150 mg., as compared to a daily dose of 4 to 6 grams for 
the sulfonamides, the lack of such a reaction is understandable. 

No separate tests were made with ointment base but simultaneous tests 
with pure powdered Pyribenzamine, Pyribenzamine ointment, and Pyri- 
benzamine cream in each case showed the reaction to be greatest to the pure 
powdered drug, so there was no reason to suspect the base as a causative agent. 
Control patch tests with powdered Pyribenzamine and Antistine eye drops 
on 3 normal persons showed no reaction. 

All 3 patients gave past histories of allergic manifestations, 2 showing re- 
actions to patch tests with other types of agents, and in all instances the drugs 
were used for several days before evidence of sensitization was apparent. 

The 3 eases illustrate strikingly the variations in specificity of such 
sensitivities. One patient (Case 1) reacted strongly to Pyribenzamine but 
showed no reaction to 5 other drugs of the group. The second patient 
(Case 2) showed reactions to Pyribenzamine, Neo-Antergan and Thenylene, 
all of which have the common structure, 


i 
ne CH, 
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but not to 6 other drugs of the group which do not have this structure. The 
third patient (Case 3) reacted to 8 antihistamine drugs showing considerable 
variations in chemical structure, but not to Thephorin, the formula of which 
differs markedly from others of the group. 
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SUMMARY 


1. Exacerbations of contact dermatitis of the face and neck were shown 
by clinical observations and patch tests to be due in 2 cases to Pyribenzamine 
ointment and in one to Antistine eye drops. The latter patient also had 
dermatitis medicamentosa apparently due to Pyribenzamine taken by mouth. 

2. All 3 patients had past histories of allergic disease and 2 had contact 
dermatitis due to other agents. 

3. In each case, the drugs were used for several days before evidence of 
sensitization was apparent. 

4. One patient reacted on patch tests to Pyribenzamine but not to other 
drugs of the group; the second reacted to Pyribenzamine, Thenylene, and Neo- 
Antergan but not to 6 other antihistamine drugs; the third reacted to 8 anti- 
histamine drugs but not to Thephorin which differs markedly from the others 
in chemical structure. 
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KAPOSI’S VARICELLIFORM ERUPTION: REPORT OF A CASE 
TREATED WITH AUREOMYCIN AND SOME OBSERVATIONS 
REGARDING THE COURSE OF THE UNDERLYING 
SKIN DISEASE* 


RaLpH Bookman, M.D., Los ANGELES, CALIF. 


r is the purpose of this report to present evidence of the therapeutic ef- 
fectiveness of aureomycin in a case of Kaposi’s varicelliform eruption. At 
the same time the author wishes to direct attention to some of the features in 
the clinical picture which have not been emphasized. Several recent reviews 
of the literature are available for detailed appraisal of this disease’* and only 
salient facts will be reviewed here. 

Kaposi’s varicelliform eruption presents the vesicular, pustular type of 
skin lesions. The individual lesions may be either small and herpetiform or 
large and umbilicated like variola with which it can be alarmingly confused. 
The involved area may be localized to either one part of the body especially 
the head and neck or may be widely disseminated. True mucosal lesions are 
not common, but the transitional areas (lips, nares, vulva, anus) are often 
affected. Involvement in the more severe cases can be confluent and gan- 
grenous with a fatal termination. Toxicity varies with the area involved and 
the age of the patient, being considerable in children and more mild in adults 
with notable exceptions. The eruption is now generally accepted as being 
viral in origin and only occurs in individuals afflicted with a pre-existing skin 
disease notably allergic dermatitis. This predilection is due to the vulnerability 
of the diseased or traumatized skin areas to dermatotropie viruses such as the 
herpetic or vaccinial types. As recent investigations have shown** under 
proper conditions a virus is almost always obtainable and this virus is either 
that of herpes simplex or vaccinia. The cases of this disease reported as oc- 
curring in infants and young children far exceed those reported in adults. 
This is not surprising when one appraises the incidence of allergic dermatitis 
in both groups as well as the occasion for exposure to vaccinia. Parenthet- 
ically, the danger of vaccinating an eezematous child can never be overempha- 
sized because the mortality in this type of the disease is quite high. The author 
has reviewed all of the available case reports in the American and British 
literature and finds that most of them fail to describe the condition of and the 
alterations in the dermatitis underlying the Kaposi episode. The following 
case and comments illustrate the importance of observing the primary skin 
disease in its relation to Kaposi’s varicelliform eruption and suggests that 
specific treatment is possible. 


*From the George Piness, M.D., Allergy Group. 
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CASE REPORT 
Mrs. J. C., a 24-year-old woman, was first seen by us on Sept. 29, 1948, for eczema. 
A flexural rash of the knees and elbows had been present since childhood and was particularly 
severe in the summertime. For the last 6 years, however, she had been entirely free from 
her complaint. She moved to Los Angeles from Chicago 14% years ago. Since May, 1948, 
her skin lesions recurred and, for several weeks before coming to the office, involved her face 
and neck as well as flexural surfaces. Physical findings were limited to the areas of skin 
already noted and the appearance was typical of a severe, allergic dermatitis. Skin tests 
confirmed the seasonal component of her history by marked reactions to pollen. Some of 
the pollens involved are significantly present in this vicinity as late as November to December. 
She also reacted moderately to house dust and epidermals. 

The patient was instructed as to control of the environmental factors in her home and 
on October 19, desensitization with a pollen antigen was begun with semi-weekly injections. 
At the end of 4 weeks she was almost entirely clear and remained so until late January, 1949, 
except for a brief flareup in December, 1948, which the addition of an epidermal antigen 
seemed to control. 

On January 21, the patient reported that she had an exacerbation of her dermatitis of a 
very severe degree for over one week. A reduction in the amount of antigen was effected 
with the idea that this episode might be the result of overdosage. She telephoned on January 
23, to say that her dermatitis was largely much better but her neck was badly broken out 
and very painful. When seen at home the following day it was evident that this was a new 
entity. The entire anterior anc lateral neck from the line of the jaw above to the upper 
chest below was covered with a fine, almost uniform, discrete vesicular and pustular eruption 
with a narrow area of erythema about each vesicle. That portion of the lesion over the 
front and central part of the neck was confluent and weeping. A visible and very tender 
enlargement of the anterior cervical and submental lymph nodes made any motion of the 
head quite painful. Her temperature was normal and was never above normal during the 
ensuing 5 days. A white blood count taken on January 24, showed a total of 7,650 with 
71 per cent polycytes, 17 per cent lymphocytes, 9 per cent monocytes, 2 per cent basophiles, 
and 1 per cent eosinophiles. At this time her flexural lesions and remainder of her head 
and neck showed a pink, quiescent dermatitis which did not itch. 

A diagnosis of Kaposi’s varicelliform eruption was made and supported by the presence 
of a ‘cold sore’’ on her lip within the last 10 days. In view of the recent optimistic results 
in herpetic involvement of the eye obtained by aureomycin,’ it was decided to give her a 
trial of this and barbiturate for sleep. She refused all local medications because they uni- 
formly aggravated her discomfort. Accordingly, beginning January 25, she took 0.5 Gm. of 
aureomycin every 6 hours. This was altered to 0.25 Gm. every 3 hours on the following day 
because of nausea and vomiting that occurred one hour after each 0.5 Gm. This toxicity has 
been recently noted by Kneeland,® who pointed out that the hour interval between the 
medication and the vomiting probably insured adequate absorption. In this case, gastric symp- 
toms ceased on the altered schedule. At the end of 24 hours on aureomycin, a_ re- 
markable improvement was evident. For a distance of about 8 em. from the outer edges of 
the involved area the vesicles were dry and fading. The lymph nodes were no longer tender 
and were reduced in size. After the 48-hour period of medication, all of the vesicles had 
dried and their erythema faded except for the central confluent area which was dry, crusted, 
and causing no discomfort to the patient. Aureomycin dosage was continued at 0.25 Gm. 
every 3 hours for a total of 36 hours after which it was reduced to 0.25 Gm. every 6 hours 
for another 36 hours omitting 2 doses during the last night of treatment. A tetal of 4 
Gm. of aureomycin was given by mouth. The patient was next seen in the office on February 
1, at which time there was no evidence of the Kaposi lesion on the neck. The lymph nodes 
were still palpable but were small and shotty. Her eczema which had been noted to be 
quiescent began to bother her once more on the day previous to her visit and has remained 


at that level since. Desensitization treatment for her cezema will continue. 
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The diagnosis in this case is based only on clinical findings but thege 
are so obviously consistent with classical descriptions of the disease that it 


appears to be safe to accept their validity. If one is to be guided by the elin. 
ical course of previous case reports, such a patient should have an illness of 
from 2 to 3 weeks with one week of extreme discomfort. The remarkable 
regression of the lesions and lymph nodes over a 48-hour period while receiy- 
ing aureomyein and the rapid convalescence thereafter certainly suggest that 
the drug was of value in shortening the clinical course. More definite conclu. 
sions must await further trials in this disease. Since the causative agent in 
this case was presumably herpetic, the author does not feel that conclusions 
are warranted regarding the effectiveness of aureomycin in cases caused by the 
vaccinia virus. 

The attention of the author has been drawn to the alterations in allergic 
disease caused by infection. While not a new idea, this has not been stressed 
in the past except to relate such phenomena to bacterial allergy, a concept 
to which I do not subscribe. In my experience these alterations are fairly 
constant observations. Bacterial infections such as acute tonsillitis will usu- 
ally cause a coincident aggravation of the allergic state which subsides as the 
infection is controlled. Conversely, viral infection will cause a remission 
which is frequently preceded during the invasion period by an exacerbation 
of the allergy and is followed, during convalescence, by another flareup of al- 
lergic symptoms. Most dramatically this is noted in the infectious dis- 
eases. In measles, for example, an eczema or an asthma will become worse 
and be resistant to therapy during the invasion, abate almost entirely with 
the appearance of the rubella eruption and frequently either return to the 
former level of severity or become much worse again during convalescence. 
This picture appears with surprising frequency when it is looked for but is 
no more invariable than any other clinical observation. It is because of these 
impressions that I am so conscious of the alteration in the pattern of allergy 
by intercurrent disease. These observations and concepts pertaining to them 
are presented by Feingold.” 

The pattern of the cases reported resembles that just described. The un- 
explained flareup of the allergic dermatitis followed by dramatic clearing with 
the appearance of the intercurrent herpetiform eruption and the recent re- 
turn of the pruritus with convalescence conform quite well. Lane and 
Herold’ reported 2 eases of Kaposi’s varicelliform eruption and regarding 
their first case state that ‘‘the eezematous eruption of the patient disappeared 
almost completely during this period but 3 weeks later it recurred and has 
persisted.’’ In the report of their second case they state that the eczema 
‘‘which had practically cleared during the course of the Kaposi’s varicelliform 
eruption was becoming worse again.’’ One of Wenner’s® cases developed the 
disease within 2 days after a severe flareup of ‘‘eezema’’ and was admitted 
to the hospital where it was stated that only a ‘‘dry, sealing eczematous’’ rash 
was present except for the Kaposi lesions on the head. Hershey and Smith’s‘ 
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patient was admitted to the hospital with a severe varicelliform eruption but 
ré 
the ‘‘eezema’’ was described as being ‘‘dry, sealy lesions’’ yet the child was 


later discharged with ‘‘moderately severe eczema.’’ Fries et al.'! report 
16 cases of allergic dermatitis with a complicating varicelliform eruption. At 
the height of the acute episode they state that: ‘‘An impressive manifestation 
During convalescence 


at this time was the marked regression of the eezema.”’ 


“the eczema, which had improved in the majority of patients during the 
febrile phase, now returned.”’ 

These statements are the only fruits of a considerable search which has 
left us with the definite impression that information concerning the course of 
the underlying skin disease in Kaposi’s varicelliform eruption is meager only 
because the attention of most authors was understandably focussed on the 
demands of the intercurrent disease. It is hoped that this report will serve 
as a stimulus for closer observation and further confirmation of our findings. 


SUMMARY 


1. A ease of Kaposi’s varicelliform eruption is presented which responded 
to aureomyein therapy with a rapidity that suggests further trial of this agent 
in similar cases. 

2. The importance of observing alterations in underlying skin lesions in 
this disease is stressed. 

3. The case reported is utilized as an example of how intercurrent disease 
ean alter the course of allergy to a marked degree. 


The author appreciates the interest and advice of Dr. Ben Newman regarding the case 
presented. 
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ADDENDUM 


Since this paper was submitted for publication there has been further confirmation 
of the effectiveness of aureomycin therapy. In addition to a second case treated by the 
author with dramatic clearing of lesions and a return of the underlying allergic dermatitis, 
the following case reports are now available: 


Baer, R. L., and Miller, O. B.: Aureomycin Therapy of Disseminated Cutaneous Herpes 
Simplex (Kaposi’s Varicelliform Eruption), J. Invest. Dermat. 13: 5, 1949, 

Bereston, E. S., and Carliner, P. E.: The Treatment of a Case of Kaposi’s Varicelliform 
iruption With Aureomycin, J. Invest. Dermat. 13: 15, 1949. 








LABORATORY AND CLINICAL COMPARISON OF THE **ANTI- 
HISTAMINIC”’? EFFECT OF HYDRYLLIN AND FOUR 
EXPERIMENTAL COMPOUNDS* t+ 






DANIEL J. PERRY, M.D., AND PauL LEVaAN, M.D., Los ANGELES, CALIF. 





UMEROUS elinieal and laboratory studies of ‘‘antihistaminie’’ compounds 

have indicated their usefulness in certain allergic syndromes. The reports 
of clinical results have been conflicting and to some extent inaccurate. These in- 
consistencies may in part be attributed to the effects of psychic factors and the 
occurrence of spontaneous remissions. The use of placeboes as a control measure 
will help to eliminate the influence of such variables. 

Laboratory studies in animals have measured the protection afforded by 
antihistaminie drugs against intraeardially injected histamine, anaphylactic 
shock, bronehial spasm, and smooth muscle spasm of ileum and uterus.!)? The 
nature of these tests precludes their use in man and the results obtained do not 
necessarily apply to clinical use. In human beings the effect of these drugs on 
gastric acidity has been studied and found to be an unreliable method of 
measuring antihistaminie activity. Histamine-induced wheals and scrateh tests 
in pollen-sensitive individuals have also been utilized.*: *° This method is also 
unsatisfactory because of the difficulty in measuring the exact size of the wheals 
and erythema. A more suitable test has been introduced by Cohen and Fried- 
man who used histamine electrophoresis to demonstrate the antiwhealing effect 
of Hapaminet and Benadryl.t® * With the same method and placebo controls, 
one of us determined the antihistaminie effect of Benadryl, Pyribenzamine, 
Hydryllin, Aminophyllin and ephedrine sulfate... In addition, the duration of 
the antihistaminie activity of the first three compounds was also reported.® 

The present study reports the results of a laboratory evaluation of the anti- 
histaminie effect of Hydryllin§ and four experimental drugs using histamine 
electrophoresis. The clinical effectiveness of these four experimental compounds 
is compared with the results obtained with Iydrvllin as reported by Pillsbury, 
Perry, and Livingood.'? This data indicates a correlation between antihistaminie 
activity as measured by histamine electrophoresis and the clinical results. 
























METHODS AND MATERIALS 











Histamine electrophoresis has been described in detail in previous reports 
by Cohen and Friedman® and Perry, Falk, and Pillsbury.*| The apparatus 
consists of a standard 45-volt B battery connected in series to a rheostat and 
ammeter. The negative electrode is a metal conductor covered by a gauze and 
asbestos pad. The positive electrode is a 2-sq. em. piece of copper. 
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Fresh dilutions of histamine are prepared daily for all experiments. One 
mg. of histamine base contained in a one-c.c. ampule of histamine acid phos. 


phate (Lilly) was used for each series of dilutions. A buffered neutral solution 
eontaining NaCl, Na,sHPO,, NaH.PO,, and distilled water was the diluent, 
Dilutions ranging from 1:500,000 to 1:10,000,000 of histamine base per e.c. of 
solution were used. Each solution was thoroughly mixed with a glass rod be- 
fore use. A 2-sq. em. piece of filter paper was saturated with the dilution to be 
tested and placed on the flexor surface of the forearm. The positive electrode 
was then superimposed and a constant weight was then equally suspended over 
the electrode and forearm. The negative electrode was saturated with tap water 
and grasped firmly in the palm of the corresponding hand. A 2-mm. current 
was induced for two minutes. The positive electrode was then removed and the 
site observed for 5 minutes for the appearance of diffuse punctate whealing. 
Repeat tests were made by using varying dilutions of histamine base. The 
ereatest dilution producing the diffuse whealing reaction constituted the initial 
threshold reaction. The diluent similarly applied served as a control. Infre- 
quently, the control site showed a few seattered follicular wheals; however, this 
reaction was in sharp contrast to the diffuse whealing of the threshold reaction. 
The initial threshold was not an actual quantitative measure of the amount of 
histamine entering the skin but represented the concentration of histamine base 
per ¢.c. of solution necessary to produce diffuse whealing. After the initial 
threshold had been established, the antihistaminie drug to be tested was admin- 
istered orally. Repeat threshold determinations were then made one and two 
hours later. 


TABLE I. TABULATION OF THE HISTAMINE BASE CONTENT IN EACH OF A GROUP OF 
SERIAL DILUTIONS 








QUANTITY OF HISTAMINE BASE 
HISTAMINE BASE DILUTION (MICROGRAMS PER C.C. OF SOLUTION) 


:500,000 2.000 
:600,000 1.666 
:700,000 1.428 
: 800,000 1.250 
:900,000 1.111 
:1,000,000 1.000 
:1,500,000 0.666 
:2,000,000 0.500 
:3,000,000 0.333 
:4,000,000 0.250 
:5,000,000 0.200 
:6,000,000 0.166 
:7,000,000 0.142 
: 8,000,000 | 0.125 
:9,000,000 | 0.111 
:10,000,000 | 0.100 
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Table I shows the histamine base content of the various dilutions used. 
The initial, one-, and 2-hour thresholds are converted to their histamine base 
content expressed in micrograms of histamine base per c¢.c. of solution. The 
degree of antihistaminic activity is represented by the difference between the 
initial threshold histamine base content and that of the one- or 2-hour reading, 
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whichever the greater. For example, in a given subject the initial threshold 
dilution was found to be 1:5,000,000. Fifty mg. of an antihistaminie com- 
pound was then administered orally and the following thresholds determined: 
1 hour, 1:4,000,000 and 2 hours, 1:2,000,000. The difference between 
1:5,000,000°2°* and 1 :2,000,000°°"* represents the antihistaminic activity of 


.30)% 


the drug tested. ' 

Using this method the effect of Hydryllin and four experimental anti- 
histaminie compounds were studied in fifty human subjects. Ten individuals 
were tested with each of these drugs. The experimental compounds had been 
studied in animals by using the laboratory techniques previously mentioned 
and each was found to have significant antihistaminie activity. 

Clinical evaluation of the four experimental drugs was made in six 
dermatoses present in 126 patients. For purposes of comparison, 89 Hydryllin- 
treated patients with the same dermatoses were tabulated from a previous 
report.!? All patients in both groups were studied by the same investigators 
by using identical control methods. Those patients obtaining clinical im- 
provement from any of these drugs were given similar-appearing placebo eap- 
sules. If the patient failed to relapse on the placebo, no improvement was 
attributed to the compound tested. However, if relapse followed the placebo 
and improvement again resulted from the drug, the benefit was attributed to 
the compound tested. 


TABLE II. COMPOUNDS STUDIED AND CHEMICAL FORMULAE 





COMPOUND FORMULA 


. 1695 N(B-dimethylaminoethyl) phenothiazine 8-chlorotheophyllinate 

~ BGhG 9-(dimethylaminoethyl) 9-10-dihydro-anthracene hydrochloride 
3. 1721 | 10-(dimethylaminoethyl) thioxanthese hydrochloride 

. 1754 | 2-Pyridylphenylearbanol-B-dimethylaminoethyl-ether citrate 


5. Hydryllin | Diphenhydramine and Aminophyllin 











RESULTS 

The compounds studied are shown in Table II. 

Table III shows the comparative antihistaminie effect of the five drugs 
tested by histamine electrophoresis. Each compound was administered to 10 
human subjects. The differences between the initial and 2-hour threshold 
reactions expressed in micrograms of histamine base per c.c. of solution were 
averaged for each of the compounds. It will be noted that the dosage of these 
drugs varies from 50 to 100 milligrams. The amounts administered to humans 
were based upon animal toxicity studies. 


TABLE III. TABULATION OF ELECTROPHORESIS RESULTS 








MICROGRAMS OF HISTAMINE 

DOSE BASE PER C.C. OF SOLUTION 

DRUG (MG.) | (AVERAGE IN 10 SUBJECTS ) 
Hydryllin 50 .69 
1695 100 | 47 
1754 75 | 44 
1721 50 | 28 
1716 100 Pd 











*Expressed as micrograms of histamine base per c.c. of solution. 
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The clinical effectiveness of Hydryllin and the four experimental eom- 
pounds in a variety of dermatoses is shown in Table IV. Each disease entity 
studied is considered by some investigators to have an allergic component, 
Hay fever, asthma, and vasomotor rhinitis were not considered in this report, 
Each of the experimental drugs proved to be much less effective than Hydryllin 
in any of the dermatoses treated. Consequently, the results obtained with the 
experimental compounds have been grouped and the combined results com- 
pared with those of Hydryllin. 


DISCUSSION 


Table III compares the antihistaminie activity of the compounds tested 
by histamine electrophoresis. Hydryllin, 1695, 1754, 1721, and 1716 are listed 
in order of decreasing activity. The range of the average antihistaminice activity 
for the five drugs tested varied from .21 to .69 ng. of histamine base. The experi- 
mental compounds fluctuated between .21 and .47 ,g. of histamine base as com- 
pared with Hydryllin which averaged .69. These results indicate that Hydryllin 
as evaluated by the histamine iontophoresis technique exerts a decidedly greater 
antihistaminie effect than any of the experimental compounds similarly tested. 

In reviewing the data obtained, variations in individual responses to the 
same drug were noted. For example, the 10 subjects tested with Hydryllin 
showed antihistaminie activity fluctuating from .46 to .86 yg. of histamine base. 
Five of the group showed antihistaminie activity ranging between .80 and .89 
pg.; 2, .60 to .69 pne.; 1, .50 to .59 pg.; and 2, 40 to 49 pg. of histamine base. 
These data indicate that some individuals exhibit less antihistaminic activity 
than others ingesting the same drug. 

Table IV presents the combined clinical results obtained with the experi- 
mental drugs in 126 dermatologic patients as compared with 89 patients treated 
with Hydryllin. Only 15 of 126 patients treated with the experimental com- 
pounds were benefited as compared with 45 of 89 Hydryllin-treated patients. 
The contrast of the results obtained in acute and chronic urticaria is even more 
striking. Only 5 of 45 patients treated with the experimental compounds were 
benefited while 22 of 25 Hydryllin-treated patients improved. It must be em- 
phasized that while the number of cases presented in each group is small, 
they were all controlled by the same placebo method and studied under identical 


TABLE IV. TABULATION OF CLINICAL RESULTS WITH HYDRYLLIN AND 
Four EXPERIMENTAL COMPOUNDS 














EXPERIMENTAL DRUGS 
(1695, 1721, 1716, 1754) HYDRYLLIN 
DIAGNOSIS IMPROVED UNIMPROVED IMPROVED UNIMPROVED 








25 


| | 
Urticaria, acute 1 | 15 10 
Urticaria, chrenic 
Dermatitis, atopic : | 
| 
| 
| 
| 





Dermatitis, contact 
Dermatitis, medicamentosa | 
Dermatitis, eezemetous 


Total 
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conditions by the same observers. As indicated in Table IV the clinical results 


with Hydryllin were significantly better than those obtained with any of the 


four experimental compounds. 

The data presented herein seem to indicate that the laboratory evaluation 
of antihistaminie activity using histamine electrophoresis can be correlated with 
the clinical results obtained. Compounds 1695, 1754, 1721, and 1716 did not 
exhibit as much antihistaminie activity in the laboratory as Hydryllin. 
Similarly, these experimental drugs seem to be less effective clinically in certain 
dermatoses. It would seem, therefore, that those compounds which do not have 
as much antihistaminie activity as measured by histamine electrophoresis will 
probably not be as effective clinically in those svndromes caused by histamine- 
like substance. 

From the foregoing it is believed that histamine electrophoresis can be 
used to screen antihistaminie drugs in human subjects. However, the selection 
of antihistaminie compounds for clinical use also should consider the incidence 
of toxie effects. 

SUMMARY 


1. Histamine electrophoresis in human subjects was used to determine the 
antihistaminie effect of Hydryllin and four experimental compounds. The 
results show that Hydryllin is a more effective antihistaminie drug than any 
of the experimental compounds. 

2. Clinical effectiveness of Hydryllin was superior to that of the four ex- 
perimental compounds. 

3. Histamine electrophoresis appears to be a useful method for screening 
antihistaminie compounds. 
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A POLLEN-COUNTING GUIDE 
BaRnNEy A. CREDILLE, M.D., FLINT, MIcu. 


N DETERMINING the daily pollen count during the height of the ragweed 
season, there is often a heavy concentration of pollen granules, spores, and 
debris on the slide, thus making the counting of a moving field difficult. For this 
reason there would appear to be need for a marker within the microscope field 
which would simplify the counting procedure and relieve eyestrain. The writer 
has prepared a small device which has been designated as a ‘‘pollen-counting 
guide’’ which reduces the area of the field under active scrutiny without inter- 
fering with its diameter. 

The guide is a simple apparatus consisting of a metal ring with two parallel 
bars crossing its widest diameter. When used with a 10x eyepiece and a 10x 
objective, the apparent distance between the bars is approximately 0.5 mm., 
varying considerably with the make of microscope. (If for any reason an 
accurate measure of the reduced field is desired, it can be obtained by the use of 
a stage micrometer slide ruled in 0.1 and 0.01 mm. divisions. ) 


TECHNIQUE OF COUNTING 


The guide is inserted in the eyepiece so that it rests on the central 
diaphragm of the tube—halfway between the upper and lower lenses. The 
eyepiece is then turned so that the bars run horizontally across the field of 
vision (Fig. 1). In counting, only the space between the transverse bars is 
considered, the upper and lower segments being ignored. All particles thus 
remain in the counting field for the same length of time as the slide is being 
shifted vertically (across its short diameter). Use of the guide requires no 
extra caleulations of any kind if the technician is following the standard 
technique” * for gravity slide counting recommended by the Research Council 
of the American Academy of Allergy. The supporting ring of the device does 
not narrow the diameter of the optical field as compared with the diameter of 
the same optical field without the device. Thus, it acts as a convenient guide 


or eye channel and does not interfere in any way with the usual calcula- 
tions of field width previously made for the optical combination in which it is 
used. 


Grateful acknowledgment is made to Dr. John M, Sheldon, and to the 
University of Michigan for microphotograph. 
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Fig. 1.—In position for use, the bars are parallel with the long axis of microscope slide. 


This device may be obtained 


at: The G. A. Ingram Company, 4444 Wood- 
ward Avenue, Detroit 1, Mich. 
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Correspondence 





Milwaukee, Wis. 
October 17, 1949, 


To the Editor: 


Last April, Dr. Lowell kindly sent me the manuscript of ‘‘ Failure of Ragweed Pollen 
Extract to Destroy White Cells From Ragweed-Sensitive Patients’? (J. ALLERGY 20: 375, 
1949), After reviewing notes and data comprising our report (J. ALLERGY 18: 156, 1947), 
I felt that although inadequate sampling in cell counts could justifiably be regarded as ¢ 
souree of error, it could not alone account for the reductions in leucocytes found by us. In 
retrospect, two nonspecific probable sources of lysis are now recognized: (1) lytie im- 
purities may have been present in the powdered dry heparin used, and (2) the pH of our 
ragweed antigen was not adjusted. We later found that counts made after addition of 
ragweed extract with pH 4.6 compared with those with pH 7.4 antigen indicated increased 
and presumably nonspecific lysis from the unadjusted pH 4.6 extract. Since all bloods 
believed to show lysis of leucocytes had been taken at the height of the ragweed season 
it seemed possible that increased fragility of leucocytes either specific or nonspecific might 
have been present as part of a general allergic response. 

Using liquid heparin (Liquaemin, Roche) and 1:20 ragweed antigen adjusted to 
pH 7.4, bloods of five untreated patients highly sensitive to ragweed pollen were tested 
during the peak of the 1949 fall pollen season. No significant drop in white count oe- 
curred in any of the five bloods tested. 








TOTAL LEUCOCYTES PER CU. MM. COUNTED IN 9 SQ. MM. 
0.1 MM. DEEP 
RAGWEED TUBE CONTROL TUBE 
PATIENT DATE OF TEST IMMEDIATE | ONE HOUR IMMEDIATE | ONE HOUR 
a. Aug. 24, 1949 7,800 6,660 7,800 7,000 
RG. Aug. 31, 1949 3,422 5,704 5,866 5,200 
Aug. 20, 1949 5,200 5,640 6,740 6,360 
Aug. 25, 19:49 4,320 4,050 4,060 4,040 
Aug. 18, 1949 4,600 4,560 4,220 4,360 














I believe nonspecific lytic factors caused the more marked drops in leucocyte counts 
which we reported and regarded as specific. Some unrecognied factors may have con- 
tributed to the marked and consistent reduction in leucocytes observed in patient G. K. 
In addition to severe ragweed hay fever, G. K. had had recurrent bouts of malaria earlier 
in the summer and increased nonspecific leucocyte fragility may have been present. 


THEODORE L. Squier, M.D. 





Chicago, Il. 
Dee. 15, 1949 


Dear Sir: 


Would you be good enough to publish the following communication which is addressed 
to all Fellows and Members of the Academy. 

Since a number of men have written me inquiring about the outcome of the question- 
naire on the over-the-counter sales of antihistamines and the result of my appearance before 
the Council on Pharmacy and Chemistry, I feel that it is my duty to make this report. 
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The Council on Pharmacy and Chemistry of the American Medical Association invited 
me to present my stand at its annual meeting on November 21, on the advertising and 


direct sales of antihistamines to the public. Although most of the members of the Council 


were aware of my opinion on this subject I thought that I would like to present the opinion 
of as large a section of practicing allergists as possible. I therefore sent out a question- 
as 


naire to almost all the Fellows of the Academy (a few were probably missed inadvertently). 
Because of limitation of time and facilities I did not send questionnaires to the members. 
The Fellows were asked to reply by November 18. Out of 180 questionnaires 153 returns 
were received on time, a remarkable response. 

The following topics and figures which I presented to the Council constitute a com- 
bination of my ideas and the results obtained from tabulation of the replies to the question- 


naire: 


Antihistamines as Cold Remedies 

The evidence thus far published in support of the effectiveness of these drugs in colds 
is inconclusive. Such items as adequate clinical material, proper controls, meticulous diagnosis 
of presence of a cold, inquiry into possible allergy, and placebo medication were not always 
flawless. Attention was called to the fact that in spite of the fact that some of our 
chronie allergic patients had been on continuous antihistaminic medication for weeks many 
of them reported colds whose duration and intensity did not appear different from those 
prior to medication. 


OVER-THE-COUNTER QUESTION 


The average answer in the questionnaire indicated that at least 40 million people were 
expected to use these drugs mostly by self-medication. 


I. Toxicity Hazards 

The dangers of sedation were pointed out. Because of lack of alertness, sleepiness, or 
confusion, the danger to and from motorists will be increased. The questionnaires indicated 
that 17 million people will have mild reactions and 8 million people, severe reactions, most 
of which is sedation. The use of AH drugs as substitutes for barbiturates was pointed out. 
There is possible cumulative effects from using several brands simultaneously. Other poten- 
tial hazards were indicated by the fact that 138 out of 146 Fellows thought that serious 
results might follow if children had the opportunity of taking several AH tablets from a 
package, and 131 out of 144 expressed the opinion that disregard for labelling warnings are 
common with drugs obtained over-the-counter. Out of 151 replies on the question whether 
remote toxicity is sufficiently known to justify over-the-counter sales, 143 answered in the 
negative. The possible hazards of cardiae stimulation in cardiae disease, the hazards of 
chronic toxicity, the professional judgment necessary to appreciate individual variations in 
toxicity, and the drug of choice for the individual were emphasized. 


II. Therapeutic Efficacy 

The questionnaire showed an incidence of 52 per cent relief in allergy (not colds) 
with a full therapeutic dose of the AH drugs, 26 per cent with %4 dose, and 10 per cent with 
% dose. The argument of low toxicity in small doses is not very relevant. It is obvious 
that if the self-medicated sufferer gets no relief from a 4 or % size tablet, he will fre- 
quently take 2 or 3 tablets. With the 4 dose the toxicity average is 7.5 per cent; with the 
% dose 29 per cent, and with the full dose 61 per cent. The unguided allergic will fre- 
quently be unable to choose the drug most suitable for his relief—a matter requiring pro- 
fessional experience. The Council’s attention was called to the fact that self-medication with 
AH drugs will increase the harm from disregard of allergic management. The AH drugs 
too frequently are of no help, especially in severe cases of allergy and in the obstructive 
stage of hay fever. In asthma the effectiveness is negligible. Many hay fever and asthma 
sufferers have done themselves harm by depending on these drugs alone and abandoning 
desensitization or change of climate, ete. This will be increased with self-medication. The 
good results customarily obtained by pollen treatment in the prevention of asthma makes 
it a real sin of omission to lead such sufferers to think that the AH drugs will take care of 
them, 
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Ill. Self-Diagnosis 

The dangers of encouraging self-diagnosis are obvious. 

The Council’s attention was called to the flagrant advertising and publicity and the 
many millions of dollars which the public will be deprived of. The 153 replies on the 
question whether the AH should be permitted over-the-counter sales showed that 149 were 
of the opinion that they should not! 

It is interesting to note that many people think as we do. Many of my patients are 
shocked that over-the-counter sales lave been permitted. The executives of some of the 
most respected pharmaceutical houses have assured me that they have no intention of par- 
ticipating in this pernicious practice, and some newspaper writers and radio commentators 
have expressed themselves conservatively. I felt that through organized medicine (A.M.A,, 
A.A.A., local allergy societies, etc.), the press, radio, and periodical lay literature should 
be enlightened on this subject. 

Active discussion ensued. Dr. Robert Stormont, who represented the Food and Drug 
Administration, was asked why, in the face of the opinions expressed in the replies to my 
questionnaire, permission for the over-the-counter sale was granted. He replied that the 
information he received from reports given to him indicated that there was no harm in over- 
the-counter sales of AH drugs, that had he had such information as I presented, the F.D.A.’s 
action would have been different. Many members of the Council considered it unfortunate 
that such permission was granted. The general feeling, however, was that the damage was 
already done and that lay counter publicity by organized medicine might be interpreted as an 
act of selfishness. The opinion was expressed that the Council should issue a warning to 
the public, that an article be written in the J. A. M. A. on this subject and that the F. D. A. 
should be privileged to rescind permits if subsequent events show evidence of unquestioned 
instances where such use of the drugs does harm. 

Please accept my sincere thanks for your splendid cooperation. 


Yours sincerely, 


Samuel M. Feinberg, M.D. 





American Academy of Allergy 





ANNOUNCEMENTS 


The Sixth Annual Meeting of the American Academy of Allergy will be held at the 
Biltmore Hotel, Los Angeles, California, March 6, 7, and 8, 1950. All members of the 
Academy are requested to make reservations at the earliest possible time. Write directly 
to Mr. Francis Bustillo, Biltmore Hotel, Los Angeles 13, Calif. 


Scientific Exhibits: 

Members desiring to present scientific exhibits should communicate at once with the 
Executive Office, 208 East Wisconsin Avenue, Milwaukee 2, Wis. Space assignments for 
Scientific Exhibits must be completed soon. 


Program: 


The Scientific Program is not yet ready for publication. However, it will be mailed 
to all members within the near future. 


Local Arrangements Committee: 


The Local Arrangements Committee in Los Angeles has elaborate plans for a typical 
California ranch-style barbecue which will be held in place of the annual banquet. The 
Committee has also made arrangements for many interesting activities in which members 
and their families will want to participate. Committee for the convention are as follows: 
1. Hostess Committee: Mrs. Willard Small, Chairman; members of her com- 
mittee will be chosen. 
The Local Committee of Arrangements: George Piness, M.D., Chairman; 
Frank Crandall, M.D., Coleman M. Harris, M.D., Willard Small, M.D., and 
Hyman Miller, M.D. 
The Registration Committee: Frank Crandall, M.D., Chairman. 

. Entertainment Committee: Coleman M. Harris, M.D., Chairman. 


5. Finance Committee: Willard Small, M.D., Chairman. 





To all Fellows of The American Academy of Allergy: 


Pursuant to Article III, Section 3, of the Constitution, the Nominating Committee 
recommends that the following nominees be presented to the Fellows at the next annual 
meeting: 

President Theodore L. Squier, M.D. 
Vice-president Horace S. Baldwin, M.D. 
Secretary Walter S. Burrage, M.D. 
Treasurer Stanley F. Hampton, M.D. 
Historian Alan G. Cazort, M.D. 
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For three Fellows to serve on the Executive Committee: 


John M. Shelton, M.D. T. D. Cunningham, M.D. 
Wyndham B. Blanton, M.D. 


Respectfully submitted, 
Nominating Committee 
Karu D, Figuey, M.D., Chairman 
WILL C. SPAIN, M.D. 
WALTER L. WINKENWERDER, M.D, 
OSCAR SWINEFORD, JR., M.D. 
MERLE M. MILLER, M.D. 


Article III, Section 3: 


‘<The report of the Nominating Committee shall be submitted to the Fellows in writing 
or by publication in the official JouRNAL at least two months prior to the annual meeting. 
Nominations can also be made by a petition signed by ten Fellows and sent to the Secretary 
at least one month prior to the annual meeting. A majority vote of Fellows present at the 


annual meeting shall constitute an election. ’’ 





